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congngRo £ 2 O1 Oc MK  RW yjtond ddng Sghthwy NY Y ldyhB ng3H
cach@ W brevdy Ny 3t vagdan Rséh xujt, & | @& B O T vkyUNy By\E ¥B Ay Ny 3 =
cdng ngikthdng tin va Internet. T khi c6 s xuyt hi3a aya cong ngRblockchain ma tiéu leki

fr . AGO02AY Gt 2 JYLNEY yZiy Ettidd Gkto/Iah vayhgai cang iy §cW
nhidus Ij dzl y G NYeHBK gt © dOFOSHNY BE gD PEKE e A (I K
0 KLY K dii djavey tisdagiti.

7d/ Yy I BA yiBR Hanh nfing kham pha toan @ danh cho blockchain, thh ng cong
nghRorii  fdpciiowty dngchilGh @ ¢ dzé Yy K 3 Y HelbidSamong rigiu

blockchain hiRa tyi, in con c6 st kho¥hg cachtn gi a cdng ngRchuG@ va [t nhidu cacwng

dy 3 NI MWblavdmycongngRoii £ pA Opy 3 NWoashOavathkntgy 3 NG
tanjt cch meli @ Wuyly ctPha.in thEA B AiRa tyi, Gju tric hy tthg hGtrij phét trida cac
wngdy 3 o6 f 2 01 OK Iyih gFSacSyy HE) Khdilchoshidu wng dng tre nén khong
hiuquwed 52 Ss =t giKrdt vighiénii va Phat trda cju tric hy tthg blockchain, né

Ss  Ofin¢hd ca&dwng dng blockchain mt ndn tthg hGtrip vy RS, khuyh kheh vide

qu¥hg béreng raiwng dng th c tidn aga blockchain tronggit ¢¥ cac nganh céng ngRp, khidh

cho blockchain & thanh mst cong Qph@ QO 2 Yy €Y AWK | V Kl K By y @t

/ K¢§y Idxitnde S@ By tW.g cho toan b myng Internet Gia tRrén khip thdgiti, S5 L
InterValue. MO S pa& la @ quydt cac Wy d§ K WYy NKyidy dng thyp, tet nghxn

giao d&h, chi phicao, t&i gian cl€ xac ntyn dai, kVy Ny Ay IDKR yddz niSi cac §n

cong gk Yt @& nagN ytih dh danh trong giao dp va giao &h con kém, thdu khYy Ny 3
tronggiao ® K OK S 2 gphittacy¥H@Mkhaknhauty 1 K&y 3 "Iwl y £ Wdz { N
InterValue st/dc Wdz &ishiRo c@nlg ngBblockchaire htu hat tit cYcac yu trut,  giao

thwO &S O d va@Quet tre thanhmeli  ® iy tUag th ctidn th' ¢s , blockchain 4.0. Bén

oy K Ss 3 Ly {8y ¥ nezS$dn ©fgyp it trith Dapp (caeng dng phan tan) va

cac g¥i phap th ¢ tddanh cho VRe kidn tric nén nyng Internet gia tRoan c-u.

InterValue T p trung vao cong ngRert 16i, O Te hit ttg va rdn t¥ng blockchainMQ tiéu

cga chiing t6i la xay chg meli ~ © My tUagkhbt phQe 7t cYcacvyy' d§ thurt lon ma Hu

hdi OK gy 3 XlphH, hStknytyacY chcwng dng midy”  BAW |j dabn Yigp @Bidisinh thai.

Nh ng & tidh cdng ngRchhh cga InterValue baolgn: (1) Myng ngang hangsdt higp nh ng

Wdzd@K Q@ myngin danh Tor (fing @ht Y KO @t  +t b LdNgKkchain, y G Nb Y
chung t6i thit kd met myng bao plg ngang hangin danh hoan toan i, bao ¢y LIK WTY 3

phap tido qnin danh vagiaothc giaotdJ Yn Ks | X LK WIDNABngBMOYS yiE & &
mrt cga cac node iy’ 3 Wk bYoSbng s¢ it kho co thdil NHz&% et h8y pha V] giao

thwe giao tep trong myng nay.



(2) Gu tracd liRu, oju tric d liRu mui, HashNet xjit phatt cyu tric d liRu DAG (fu tric
SHih?D 5 Tig\Whong téh hoan), §u tric nay gfm thidu td S JAK &Y T Mede G NJ
phYA O3 OGrIthiy GIMUZWOpy 3 vy KoVl N§ KR ¢ & lituwdz G NJ

6 o bug thurn, chang toi thit kdnén msli  OJdBHI@ iur n phan lup kép an toan va Ru

quka hgpgi I H® thuy | | & K b thu WBAVRSO &g thu n Byzantine da trén

ham xac nhn ngdz y K AHggythiry  § £ & yii3 ARk &Y giao d® KHagbthEi it cao,

xac niyn giao &h nhanh chong va xay dg cac Rthsng sinh thai cho nliu vidn chhwng

dQng khac nhau. Trong phié 1.0, do th ¢ tdf £Hag3hu n HashNet¥it khé th c thi, ching

0 A SnWihde § K dSHIYThuy O kep ket hp gi | HRy thun BAVRF wA Hi§

thurn DAG ctvkhéng p¥ HashNet(4) Cimg tyy O % ghgt ,fvdkha cynh nay, chdng téi

S fiyo & nh ng thut toan nui c6 kWYY Ny Fng Gy  Ob phdt | thay thdseri cac thpt

toan SHA W tyibsng thuydi G2t y 0 812, vXtBa® @ thiftoan ch ky ECDSASDg

met thurt toan d a trén lattice sunguy&n mang tén NTRUsign. Niy thut toan nay s giyn

thidunh ng minguy YA dhg s phéttridacgt Y NyyH fiWyY Engfi @py 3 £ WKW &
IAL AW 3 &t O Yiho . (8) Nh Kn dénicho giao &h, d I @ ¥c2hh &
danh@acaclgitidy Yn Ksl yKW a2y SNPR Q@khoabhvadckxy OKgy 3
vong trong giao hiin danh va bo viquydy” N& s o t3I1tiAW VWHlz K ssit chi ghicao

va khy Ny ¥ mpd xufit sbt. Va wi vai trohamchan | a, bsng chwng khéng kih thwO  /gW

s dQ/ 3dilSa man cac yéul vd bYo mrt trong nhidu hoan &hhwng dng khac nhau(6)

Cac jLJ H&y théng minh chiing t6i thik kdmay¥2 a 2 & S & dhGirs th' & thidvp

SHag khéng Turing hoan aih dyng thwc kiFy 3% & O P y ALY H&Muring hodh chh

nang caofip trhh btng ngdn ng Moses. MVMe6 kiYy Ny @ a il dh liju off-chain (d li?u

bén ngoai) khin viRs tido g n tre nénthuntixyy @t |y U2 tay*sa KOEYYHA K

hanh céac tai $h bén thwba, sau nay c6 #S Wk teh hp vao caawng dng kdcYtrén

blockchain plc hp, ¢/p quydn (blockchain c& nhan) hay blockchain cong kbai. 0 #NJ 2 S
chéo va lmp nhyit chu@, chiing t6i 4p @hg cong ngAR.chuyda tidp chuGh dgii quydt cac Wn

&d trong giao &h chéo ch@ vasSym bYo céc thao tac minhjmh gi I Y & 8y 30 N, OK dz
SX brvcdngnghRnay khéng nhy 3 R dz&jc tiihMBji &b aja thao tac hay giaoth

chéo ch@ ma con cé thltdi s dQng §i nhidu ham toan riéng B cga InterValuedo y oy I O T
phét trida hsinh tha, ching tbiap @/ 3 $13 ROt O LIK WT yubkeh JKGtr L hoftJK Ny 6
Sey 3 St 2up kéglind{i £ Odii KEWE phit. (9) e ng dng cong ngtRp, ching téi thik

kdryt nhidu giao dRa cong ngtRd & Byng JSONRPC, thb Y 11 xC nigiwhoan &hhwng

dQngl Kt O yKIdz yKW f £ (Kt i, aghigh of @ i vadghscyhd = (G NHze
hiLJ Hiy.

InterValue IGtrsjth™ ¢ thi tuhrgLd  Syhg céidwng dng bao ¢in céc giao tp tn danh, chia X
S YNy DI WAKKIiBNEoaN Yy 3 (1 K XdaBIRidnQ @R Y6 &3h nhi3m), va

OKgy 3 U4% Avypopng giaoOzycHan® cho VRe phét trida DApp. Bng ViR lién ke
nh ng hojt cshhwng d/ 3 $nly, InferValue c6 #hrp tac wi cAc nha cungyp dth WQva

1%

cac nha cung§p wng dng, IGtrj cactieO G KWRY K8 O O Odqxayldam y OK Ny



cac Rthrmgwng dng chu@ ojp quydn, phae hip hoxe cong khaidl (i K S X thBkind S
doanh va yéu @ aga doanh ngifip.

InterValue % tai cyu truc i cach twe v n hanhtrén Internet hRRa nay. Ching t6i /o ra Ry
thrmg phanbui 2 1 SY R Gy di KYFIRIKBOE@ kidiKosy 3 Hagduy trichud cong
khai InterValue va khus kheh phét trida cac DApp. InterValuecsi K gi@nhBdz K Ta/ Yy
nh ng hRuwng lan favdmyy 3 v WO p v dgiayrkréi chlG cong khai, va bih hthrng
khuydh kheh theo mé hih kinh dtre thanh met hthrmg t S mi, tyo ra not hsinh thai
hoan toan phan qugn danh cho Internet gia fiva chuya giao gia tR



THING quan
1.1 THng quan ds phat trida oga Blockchain

Blockchain co #HS We s dQ/ 3 Y & MRth¥ing phanqudy’ y 3 y 3 Kt @l Wtzn 6t NRGY

cac h ghi chép giaogh g¥Irp trong meli Y & &g kindid\tin py. Blockchain chih 1a céng

nghRcrt 18i tyo nén Bitcoin, Uy e G AgOyd 8§W Ot 2 Yy NYschidf n Kt PK SW Ot
hoyli srigt Y NY Hnndpd dOTI@BImEKOr i BIKNY (ft yYcBecgladlR2 y 3 S

dOK SpethBWwunsxSWO f WhanHinktichud. Chud nay lién €& fvn dth met khi
cac giao &h nuA /18 ¥denhpn.

Ngay nay, cadchg Sd blockchain la rat chg Sd phiubich nhjli @ ©® NIVA s YIE xeB® e SW

met kiddz (i &g XAWA W W& nguyén nuivdcA Ot OK HGAlsAl K 12&.AS y I W

Tac g¥Kellytrongcy’ at OK & h dzii  Y2s¥ tidh atdinhR € nhién Yk [ei Ga
céng ngRega logic sinh RO dt b¥h IdSdy G NHzy 3 §il Y Nz d@ SN Mft S
ngodi tm kidy & 2t ith c® fdkidoBsoat HUlYA @rshgoai £m kidm soat net Ith n a,
va avthd Ndn t¥hg céng ngRega Blockhain 1a kih tric myng phan tan, nB c6 s phat trida
chhh muH,cga céng ngRmyng phéan tan, ching ta cé ¢ihid Irp nén du tric kinh doanh
mat cach hRu quYnhE S Adh tBung tam, trung tam suydu (weak center), trung tam gp(sub
center) va nig viia chia & Ha§ thu n va gu tric tichw® /& \dhia ¥

CongngRu £ 2 O1 OKF Ay Sheakmét vaitithdrhhS(K) Bldckhain 1.0: @ ma hoa.

+t ZdzSY NY fynam chZA YO 2 A wO FRARFeD EnB.yWiBt hiihkng tidn t350, toan

beo A (i O 7@ yE@nGgiao tvO Hig thu n myng. Khong ret ca nhan hayr.chwe nao
cothdt’ & ( F §fig\Bung va cac ghichép gia®K i Nk y SSshg sawBjfcdin, y 3 K
céng ngRBlockchain thec chjt A met suO+ Anjc &hi&/¥phan @n ¢ ¢ KEkhéo 1éo va 1a cong
nghchuydn giao gia tRngang hang, cong ngmay co Y v N sRgwiy 3 v Kokt &

Y A Y K Ei biph suksitoan kép.(2) Blockchain 2.0: FLJ H&yy thong minhVao khdd/ 3 Yy NY
2014, ¢y AHagcong ngtild Sl Glhhrn bidi /8 Wim quan trng @a céng ngRy

Blockchain, vayo ra mst ndn t¥hg cong ngRchung cung §p cho cac nha phét iga g phap
BaaSBlockchain &h \Q, M thiy S t dWddnO16 Giao dgh, ghm thidu mwe tiéu thQtai

nguyén va Istrs) nhidu thurt tody” H&ythuy Yy KW ft t 22 cho®§ptritht 2 { =
phéat trida DApp te nén AR £ Y 3 (R Blotkthain 3.08 ng dhg cong ngRBlockchain Sau

9
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Y NY H ni 8 gl léndiga cong ngRBlockchain 3.0 da trén cac §u tric d livu DAG (cac

dt y yaByeballvalOTA), cagthry 3 . f 2 O] n@thRyqwWE Wy Emyyd KTy =
ONYy K Godws sunggt OK gi duidniivng tr¥i nghRm il K Tyt. CaaMivding

cga Blockchainéh ddy GWerey 3 NI 00 Oy KA®WeuydidIP, giaaQ, va 10T
(Internet Wyn vft). Nh ngwng dng eng fty K Ty dnykiKivd clyia $¢ truydn thong, qoh ly
xahei,t thiyy = @GNy YKrs (4) BldtkchathX.0: Risinh thai BlockchainTHEi gian ¢h

SNe sz OBlbckchgimHKO datrén gutracd liu Hashgraply 3t & Oty ancli Kdz K¢ i
nhidu s cha yt cey Hagcong ngtfp. Thyld (G 2Hgyhusd a trén Hashgraph co &b

Sy AOW G NelphatKrideSchyli nhgWd i K & yijEg giaoAkh va kiYy Ny 8 reny.
Blockchainstre (i K £ y € hy®¥g ga dng nghRld Rth hith nén MRsinh thai v ng cht,

0 K I iécach smg gl O 2 ¢ mef bt sau st va nynh mx.

¢ N2y 3 KI A SPEA ndfsuiqure gia con Bo thgtrong vire S dQng va phét tréa
céc |gji tidn m& hda, cac cong ngissy” 3 & | 9izK &/Pngvihg dng @a Blockchain[n
nhry’  ScWt nhidus chay

' Blockchain Blockchain Blockchain Blockchain \‘]
\ 1.0 2.0 3.0 \ 4.0

cga Ythdgiti. Cang th sau vamhr n thwe vl cdng ngiRBlockchain vaacmidn wng dng,
m3A  gidag fra nhiRb huyd trong viRe phat trida va trida khai cac cong ngBlockchain
¢t 16 va cdomng dng chud.

Nghién ew va khdm phad céng ngiRBlockchain chydu trp trung vao 3 kha gnh: (1) Coéng
nghndn t¥hg va phandl) @ By t%g: chyydu bao din giao twO O ¥k wa pih oamng lién
qguan. (2)e ng dhg chung va pharcp me rengcdng nglucung §p cac &h \Q giao dRa va
cacexports k thurt bao gin hjLJ H&y thdng minh, thh nhanh, 8h \QS . 2¥a m6théng tin,
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d¥h wQd liju, Baagblockchain &h \Q, g phap, truy tm chmg lam g¥, vv,Sni vui cac

nganh céng ngRp theo chdu dic. (3) lwp wng dhg cdng nghip theo chdu dic: Blockchain
Swthd (KA {NRotodiu®Of @KW DL dyli BEA , gVKr\cYiukGd Tungi A
wng, yd luf =y hhy, BhudgMedong eng, x4 tei, Internet vyn vt va ndng ngifp. HRa tyi,

y 3oV Gdz  (Bwhidddam huyd vao phat trida vawng ddng cong ngRBlockchain. Trongs
nh ng nhom tham gia vao nghiéme va phat trdn, thit” 13tham gia vao nghiénvai va phat
trida cong ngRngdy’ B chidm khathg 20%, va tI_céc nhom s dQng cac ch@ kgh bh

wng dng va cac nganh cong nGhitheo chdu dic la 80%. So sanhuivphan fup wng ding thi

cac cong ngRngly ®h co tidtjoragiatRhYi VA (21 Sy ® ¢ Ks ¥l Bk S5 3y
LIK WT ywaIntérrfet 1p trung truydn thrmg, vidQy K W liddz  &dgWA [ p trunge phan fup
wng dng. Vui hthswg Blockchaindp wng ding tre thanh met nha cung gp d§h vQhoan

chh, khéng cor trung khu duy nfit s h dz st thélffic va giatRd lijun a.Nh ngd li?u

Ot Yy K NWjc pfidn &n tHtoan be y 3oidung, va cac cong ngingdy 1 tre nén co gia
tr3K Ty uiEpRan g wng dng.

1.2. Nh ng cdng ngRchg chvt cga Blockchain

Gju tracd liju ngdly %h. Blockchairtic St 1a mst LIK WT y@ i "Waliz1iXh tdng cac

tidyy Yn Ksl yKW fadtcjutrlicdddi2uit yirdy WR/N &R Giyt3 [ tKykg fth Wdz G NJ
giao dgh. Cac khi /8 N@n Ik theo trhh t* , va sau cung la théng tin khongdth3am g¥hay

b3x&o tren. Rit dddangtruy Wn cac giao &h. Gu tric d liRu blockchain trugn thrng la net
cutricalOK I A W A Nyzt O G NaHy dtao &N aghthoDdgé blockchain. Nhng

chuyén gia kthurt lién tQ tm kidm met dyng thwe lién ldt khrihiu quWK Tz G NJHO &4 T S
O35 uigWhong téh hoan (DAG) la et gi¥i phap tuyBbveEA = @t OKgy 8\ G%!ADER Gy 3
trong sut phth con Vi aga béo céo kich. Trong DAG, khong c6 quatrhh gontkhz Y& y 3I W
dung x4c nhn giao ® K OK 2 vy pitizIhidwthEMyiardkac nhn geo dO K Sdy 3 ]

Thut G2+ Fhud NV @t v €463 YO KK Iy dSliRu va kiy N yiridhg o rit
thyp. Thyttoan nay co thlgijdz S A i K% YUINh Ayl Sddamythdi$a R W dyng
chuG = 1 NG K2 dziKL\dz(  tn&Th, wi hago NOY y 8l hidd qufthh toan. Nh ng
thurd G 2+ yrbadNgvin dbJeh@ thurt toan MD5 va SHA. Tuy nhién, fidoan GROVER
GNR Y3 Yyt GONMAGYY f thwe typ aga thurd G 2 + yh candltYo (A0 D
(2. Doyythui G2+t y dothrig b SHaeicacfy O pagt .f W

Thuttoan ch ky ma héa Thut toan ch ky ma hoa théng tin éng cach 's dQng khéa riéng

SdBYm b¥o khdng Igi b/ithéng tin. Blockchains R tyi chgydu s dQng thut toan ch ky su

ECDSA'd i N& yeng@dgellighiaMNG Jo ra op khoa cong khai riéng: (sk, pk): =

ISy SNI GSYSe &iding db sknd p& o S MEWa ¥voA € BHAE. Thvhai,

y 3oung c6 tlky meli G K 8py6@hdscA a1y {A3AY T duh@wangima 1 = YSa
ch kysig. Cmicung, bénsh u pk co tldxac minh ch ky: isValid: = verify (pk, message, sig).

Tuy nhién, thad G2+t v ©f | Wwe RN ¢oRhdIBrmgyy ePhwe typ aga thupt

toan ECDSA t (260 o (¢2 (logt) (loglogy 0 = R2 S5 theléhmng §i tynlcént v 3

f gdgt .
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BYo vRiin danh Trong c&c ch@ cong khai, rBA i Fhéivh gia c6 tAinhfy  GcWA/ & 2 Wdz
d li?u hoan choh va gt cyd lidugiao ® KduBe vaminhyOK & ¢ dz&2 Yy hawy = SN@
gay t vong cho ntduwng dng Blockchim. Khéng chingt sty 39V RGy 3 &ngrahd G KW
bYo vathéng tinxdquydy’ NX s y 3 §hitja @itkhdA,imi Bu h& cac ehwO dus

murn bYo vathéng tin tai khoh vabimpi G K Wb w3 . Wiii Of2 W dantSing cach

ch lién la gi | 2aStrgiao ddh va danh thh th ¢ s cga chgse h u. Tuy nhién, sbYo V3

Y KWy l@duvas G WOy 3 ladalkiidh Saigiao &h \n c6 thdS Wt theo dbi ling

cach quan séat vatheo ddithéngtiglc . f 2 O] OK | Rtk siykas Vijd&hilsy Lt &
wng Yeu du bYo Viguydy NA sy 3 W ( NPeysAgiM phad, fin@Hyt AVWKOWYOBK Y
@5y 33 Fog gK ' iing$mng khdngkidh thwe.

Giao tidp P2P Hth/wig Blockchain'sdQng cong ngRAmyy 3 t dkdt niilS Ot Ojiighv
Khéc wi chdSe myng frp trung, m@ nattrong nyy’ 3t H % vAngang Hang, 1@ nat c6 cung
guydn myng va khéng c6 may ghrp trung. Tuy nhién, do khéng c6 maygdhp trung, thong
tin cga nut co tkddd.dang 530 R,

/ T dGHdg thurn. Co net sUoyA  OdBHa@tun chhhnhwy t 22 5 t 2{ X 5t 2{ = t
(Proof of work) la rat chidy’ fOWg) thuy ScW dQngtrongnyy 3 . A G O2 Noyied bs S5
qua trhh thh toan phwe typ trong xac th c. Trong PoW, @ ndt trong nyng thh toan gia t}

0 N Yga @th header kimd (i K liéd tQeSPOW hoan toan phjp trung, truy ¢p t do,

YKWYy 3 St2 O2 §tyhiddthl guyem yivd HEJKIN n N8 meli  jhgWhei gian dai,

khéng theh hgp cho caawng &y 3 K WITRGS (Prof of stake) lactngi%h phéap tidt ki

y Ny #ng Ehe/PoWThay viyéu Edz yEBHUMg tim kidm ma nonce khong i hyn vd khong

gian PoS yéulddz yEEHWg clwng minh quyn £ h u U Ag tidn t3@ W &y dBNY cd

nhidu tidy’ K %fykh ¥4 N y¥a cofig njng va PoS[n ph% S L. ®PoS (Bg chwng auphth

qyquydy 0 @ ¢ WTKYWE t i 32 WD K Wdz ydira cig/kii theo auphth i WTwh@

S khac bRoItn gi a PoS va DPoS la PoS mang thh dantche tidp trong khi DPoS mang thh

Syi diva dan chy. Vatoan Is O T d8H&g thu n vin phQthuec vao token, trong i nhidu wng

dQ/ 3 i K Wikhoay € dStoken. PBFT (Dung s@i Byzantine th ¢ td) 1a mst thupt toan

nhan B4 dBhdz  ®g cac@ Byzantine. Hyperledger i/ 3 t . C¢ i K \W2igy &K dz
thurn @a né VIPBFT c6 8 IV tti /3 6% & b 2 cxhyji byzaiitineSPBFTie phit bict

danh thh cga mMGA  YdEliRn r& not kdtoan cho n@ khri va cac nat khong #itham gia hog

thodttuy y, viyé t . C ¢ sdsddng trofgMBlockaain i W yh&dXlgfp quydn. N6 mang

Vi hiru quWO I 2 5y KW\Eas niplgyalz 02 Ly @y fryhhaiA y W

| T d&nkiych kheh® d8¥m bY% hoyjii 6yS3 6 UBAKmaih¥hMag Blockchain, ot sru

f AMg fon cac nat trung the ¢h ph¥i duy trithh tryy' 3 2 v £ AdkiSigey” / {TOK MK S W
dQ/ 3diiSewg chonhy 3 §A3 VR G yoHAg g@msnhide K T v udwg2Va Ko sco bi

OK 2 eiydangtrungthO K TY €A LR GoBAN S

HJLJ H&y théng minh Cac LI K63 (I Ks vy O WA K 0% W vy Bliviha Mhapedie O
mrt méa Nick Szabo. Khigh d$kKy SONS UONMR Wia man, cac hLJ HR) théng
minhth chRy Odukha® kLI HE3 i WiG.\Efereum cungjfp met ngdn ng Irp
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trhh h7jLJ HR) hoan chy K ¢ dzNJ y 3 phatfridoWi tabn Kidi cac hLJ H&) théng minh
i S Bufva @BIYn cong HJLJ HB) thdng minh ga Byteball ditridy 1 Kl A S Yy KWy 3 { F
hoan toan Turing, va khéng ¢me reng cho caeng dng hiLJ HYy.

1.3. Cacyy dS8i”atyi cga Blockchain

HRY yleas Ot0O . t2010KFAY 1 Ki O \akkhazxfyheavied@,{ = b9 h
Y K WyahdK O Kduyf A tré Ethereum. RO K Widy i K w§ H LIS A tiéu chiga

Blockchain 4.0. Hi hdt cac nhom d an th ¢ hiRa Bbckchain wi kgh b¥h wng ddng b3giti hyn

bei hidu sujt, khYy N yirty ding va thhry #6 a chiGh ShGVagnhiy SEFEEYn S 2

ol y X00dR GA Yy ®ANhhVEng nhduwng dng trong nganhcé il Ny 3 £ sy @r 2 Yy KN
2018, wi cac kldWec lien Q@0 G Kt 2 BK W~ BlsybAYs:0OKR L2 RO gny 3o

nghRBlockchain Wa tyi chg ydu g4 ph¥ cac Wy d Sau.

Wy dBiu sujt kém. Hiju sujt 1a met trong nh ng thach ttwe chih danh cho céng ngo
Blockchain Ba tyA ® . A JeGhRtkgSDS WehbYy giao &h mG gidy va Ethereum clgé

thdx lythémnetvaigiao®&hnt @ ¢y K KBy 3 ™ H 6t yiny dngiCrypioKikties Y
STyhédardf £ Y Sy K SINKBIdzY Gt i BrynBi LIKINO kL EGddyg R |

dQng tiéu dung ga ngay nay pbi cé kiVy Ny~ 3y hang cix trirdz  yeEIWig hgili en§ hang

ngay. Ngoai ra, Bt stumng dng s chatre nén c6 giatR] K i FOW (i K gng Bhyit s

BYh than rdn t¥hg ph¥i c6 kiVy N y* 3y niet st Abg foy’  yeE WR Gy Ihei. I nghiRm

trtyeu clphSh bk St yidchrifong/vong tthwK F Je A7 A & dingytht W

ving va lam cho caeng dQ/ 3 &X8Y d ng trén Blockchains kényjy K NI YikacKaTy @
chyn thay thrdkhéng &h Blockchain I co.

Blockchain k6 s dQnhg. Gicwng ding Blockchaingt Yy 3 £ &rjc ¥ay @ng 8he/net vai

chuyén giacdng nglkcaocyp, chanh Yy 3 & @i bidt cach s dQnhg chdng, thay vinhng

Yy 3SW RGy 3 &g 8Y 3y f &Waiwng dng Blockchain yéudz yEaiivig hog

chyy met nat Blockchain h#0  O4.mict "t nhx". P myt met theA 3 A |y 3®doirg S

thth wig wiiwng dng. VidE G NR y 3 1 KA / NEalt®EnEtHerehim dodaawngi NF OK T
dng phan §p than thira voA  Ei80g niftt v 3 &Y d ng, né ¥n yéu éu 3 @i dung

Ot X ti?8 th me reng trhh duyvilighta S G | Y I &R ® R 6 ¥ @h pRpbidzacOmua

Ethers net cach an toan va'sdQ/ 3 a S { | &Hu &t mhiddZ  yEEdAbwng dng

Blockchain &h piYA S B yIKAWhgO @ L v i S Nakg$hddy ndyk CoRgingbS

Blockchain pbi hoan toan minh FO K O KERtiéuyddng!

Gia thanh caoChi phic ¢ KEcao khi s dQhg cong ngRBlockchain Ia raoh vy niSrui vice

apdQy/ AYAS (i NI ® yrbchd cad phyl Fhat & khi I cth linh hagjt xay d ng cac &h \Q

midy’ LIJK N &y APy B W3 Kk whi @igigaBhichodidt bR Aenghgay nay, khondt

ph¥ chi ttYcho mgi hoyli er§tronggiao K . f 201 OKY KWOLYWEWIRSG = Ot vy
Blockchain cé #HhGtrj cacwng dng mim phi Lam cho Blockchaimidn phis' dQng 1a cha

1 K 5 dép &ng reng rai. Mst ndn tyhg mdy”  LIK Nx t@dayiyeh clo cac nha phat i va
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doanh ngh?p tyo ra cac &h \Qmui co gia tAma s, cé thdkidm tidn, thay viyéu édz y8 W
dung t¥phis” dQg myng Blockchain.

B3khda ch§ trong met ndn thhg. Gy 3y KynA v RSt bjtkEcong nglRmay thh

nao, Blockchains c6 cafyv dGuantyy 3 & 1 Xohg mEtkdnth 3¢ & / + O ay Kt LIK}
ph¥i quydi RS cly . f 2 O1 OMILIA Vi NJUY K KkiFalO® RS INSVYNIA ndrNE vy 3
t¥hgS & dibnky khih cho vRe chuyl met wng dng sang rat Blockchain khac ¢rnén it

1Ks KNy ® /dnkhong fdin b¥bfoacid kidi Mk vRe voi met cong nghu

Blockchain nfii RIS Fhctht R2 St y KIQhE walcHuyy aHi®i anhidu [ a chyn. Mat

sruwng dng thy m chicé thdeth chyy trén nhidu ndn tY 3dclng §p trf nghRY  yeadiing

trt nhyt.

KhYy N yiag dgng thip. M3A i BREWANng cao vao Blockchain, caglo LIK VRmtyugtin G A
thongwmeli G WTY 3 I X6 cadwivg g phiftyd 30 Nzy 3 OK 2XcHiRslayy 3 OK Gy !
VUi Mwe gid ngay cang cagatidy’ 38 th . Tuy nhién, trén thc td, cdng ngRBlockchain fn

OS5y G NRW3I aTA Mkt GeprRhiQ. £ 2 O Outhidizy OB O G Ny K y Ny 3 LI
gt 1 K& SRmuydkiich oy IS OGy 3 Ssy3a 3Is LI

52 S &nhOdl gip thid trong vire nghién wdz O dBloCkkhain, va tlt kdIyi hoXe o
tidh cac cong nghchhh cgk . £ 2 OdgBifquya che Wy d$ K \BE nghkn giao &h, phi
giao d® K Odtraliisi t@lai, ky Ny Img GK O s phd@t yddMnh dn danh ga giao
tidp va giao &h con tiyp, kny Ny 3  §hxhé@va iy N ydhnj chud kém, &y gngnV
f wdzlufi ®J / K ¢ yori toitishianknwii  OdhGtOjfh' ¢ tidn cho it cY cac ¢/p myng
chuyda giao gia tRcung §LJ @ Ty tWg cho it cYcac lg/i wng dng chuya gia trava dn
t¥hg phat tridy’  OMchad it cY cac |gji DApps va cac ¥iphap thid th ¢, khY il K dxay3l ng
h3thswg chuyda giaogia tryoan c-u va internet gia tR,
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76ngO T LI 0

2.1.Ténd an
InterValue.

INVE: InterValue Token

2.2. T¥m nhh

/ K § Yy 3u hid réngInternet cho phép plabidh va chia ¥midn phimet srthéng tin, trong

khi Blockchain gitip chdy’ 3 A | 2 Hididan bé thBheetin, 8 liu thym chila tai $h th' ¢

met cach t do, tyo nén nyng Internet gia t& Tim quan trRng aa Internet va Blockchain la

thict Ifp va kat nrixa hei th” cvi x4 hsi Yo, anh ¥ G K & v 3 fdithh o/hiReXrdh Internet con

anh ¥/ gia tr3S We th ¢ hiRa trén Blockchain. InterValugp hiLd Ot O  ( NhOi vayhie 3 |
y' N yhitk I p kat nrivd gia trtre G K £y € hy®d0g th ¢ tidn cga Internet gia tR,
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Virtus FHem
World Waorld

| A &ey B Ivh & met thdgiti bén trong InterValue t c¥cac hanh vi va hidi 6r§ ga
nhy 3 §AIW A s vhvifeddi tfz &K I At Sun, rdkeleg mvilwgp phap =S We

vin hanh hoan toan't Seng. MiA  Ei8ANE Wdzcéad g en§ ma &V S€i mhh trén céc

LIK WT fadruydnihong. Trong tHgiti k thurt s, met y 8o cé thdS Wetyo ra, co y

thwe hoan toan va hoan toan tchg, met khi trithdng minh nhan yo phat trida. Sau khi gia &

cga tyt cYcac loji tai A7 Gc\Bhh § tti chuGh T Eiyya@sésmng trong xA A 2&AAscSy I W
Irp. V[y lamet thdgiti muA /8 ¥ihh ra.

2.3. M tiéu

M tiéu @a ching t6i la xay chg InterValue thanh wii  ® My tUag Blockchaid.0 wui cac
G0Ny K y NyRFhyyK VW | caglhgta) S@ W emO vy N i3t cald, s dQng,
tr¥i nghRY  y&iding than thRa, kWYY Ny Breyv3 & =t & dzxtSesra@dg y 3 G5 A
thai cacwng dng Blockchain 4.0 trén InterValue. Cac cagbRchg chvi trong ndn tyhg va cac
0Ny K 5Ny BP y B tdayBlockchain chih lagy 3 (0 N Y 'L kph iterVaie. Cac
0 NY K vy Niyf giao éivic P2RE danh, thyd G 2 t Yy & Mg Wanki, thurt toan ch
kynuh = &Sbag Gn vaRthny 3 S £ @ dug hik, pHan fup giao ®&htin danh, lp
SHag théng minh hoan cbh Turing, vv. phan pti tai s bén thwba, d liu truydn théng
xuyén ch@d, chwO vy Ny @it hidu chuG\ Y K @Vcoiedg, chud ojp quydn, chud lién
kat va cac gngkhac thusc vao hangwng dng th ctdeglk @ By t@g Blockchain 4.0.
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Blockchain 3.0

Blockchalin 2.0 4%

L ]

1QQUIe ! { | 1S 19) | 1, ]"

Blockchain 1.0: BitcoigSucai phan tan (ghi chép giadtdh)
Blockchain 2.0: EthereumHsjLJ H&) thdng minh
Blockchain 3.0engdy/3 o6 f 2 O1 OK I &tdntywaA Rilchhh f 6y K @
Blockchain 4.0: InterValue Gju trac hy tthg cong ngltip

2.4. HRthrwg sinh thai

InterValue tn dQng hji thdcga Blockchain 1.0, 2.0 va 3.0¥igjuyct cac Wy dBHitrei, St 2 & Ndz
met sruedng nglkthen chit, hGtrsp hsinh thaiwng dng thy K n@W KTy @ b KW, (i NRB y 3
InterValuethick kdsang §2 O &antO¥Kd liRu chaindownva gju tric d li?u nang cao i

d I G REhFulshoan (DAG)vasdizHBE NY ¢ | | a $HbgShirn & a téén HashNet

@t cliBHag thu n ByzantineBAVRF, rat hjLJ H&) théng minh hoan cbh Turing tién th

VUi cac I keh hoyt bén ngoai , Keccack512 va NTRDSigatBén thuft toan ma hoa chng

f fgt,ch 1 & @5y Idb¥hiddanh @iy chwng khdngkidn thwe zereknowledge.

bs OsXthhcdwOS y Nly 3. ©2 01 OK | A y&h nhabin, chy” & WHg Vichdg R

tyy  O& ghd@t , §idd tidp in danhgi a cac natbYo V_iin danh giao &h, hjLJ HR) théng

minh tién tidn, lién ket d lirdz gt @GNy O3iryf @ Bhaphanpiyaag Wy 3dhé

trs] phan phri tai s aga bén thwba va truyin thong lien i O K S 2 G FuSidn va@éc dic
yNy3 (1Kt Oo
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Tdmnhhcgt  OK ¢ yidmi latdr\alueSla xay ‘dng iRthrng Internet gia tRrén toan ¢,
cung §p myng rdn t¥hg o Blockchain Btrs) met loyt cacwng d 3 wiRiNg Blockchain
céng ang, Blockchainyp quydn va Blockchaing W yPKiNg met wng ddng €Qthdyd  i?u
vinhanhty 3 Yn o NYS WL  valzc tididéh chud InterValue. Yt cY cacwng
dng,y K Win t@K thurt snuSyi dija bei Bitcoin trong i c¥hh Blockchain 1.0, cA®h VQtai
chihh kat hp aga tidn k thurt swahjLIHE3 G K & Y i ndA AYygkoa Bldbkchain 2.0 va
0 ® e B8 We xay d ng trén InterValue. La at chud cong eng, Blockchain 4.0,

Ly (S NE I Guzacond sQiycK 3 NA ANy 3 KOWK O Kdkivee, s O &
quydn IP, gido G, Internet of Things, kinkdichia $¢ truydn théng, quh Iy xa fei, t  thi?a, gk
0NN ONYy Ksl @gd

Hhh 2-0 Y KUiBsing thai ga InterValue
GM thth:

Phabéntraitréncund £ Ot @wnh @ygKdndRmahdéawngdd/ 3 G NRycHi f Oy K @

chhh va phi tai chhh

Tidp theo lacac phantp cQthduLup wng dhg cdng nghip bao din: thanh todn xoay vong
wng dng kp trhh JSOMRPC, trugn d  liRuwng dng [ p trih JSONRPC, tim kiim d i ?u,
thidt Ifp hjLJ H&ywng dng [ p trhh JSONRPCFhan [l 6 s la phal tp d’h WQbao
gHn: d liruonOK | A ydth@rbchiiid 1i?u on/off chain, LI H&) théng minh: gii thi?u
be kth ngoyi bién, LJ H&y turing khdng hoan abh dyng thwe kiFy 3 {hSphat hanh token:
congchw 3= St HBp KREn/tup 6cdp theo latp giaotmeveh Ot O y Kt y R
chmg iy O shd@t rih@Keccak512, NTRUSIgfudric d liju DAG) | & K bHegitHirn ¢

7
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DAG, HashNet, B¥RF giao &hin danh nt€ ch ky vong, i8ng chwng khéng kih thwe. Phan
Ip cula phan tp myng P2P ki blockchain da trén VPN, ying @ hanh TOR.

t KNRA RONG Y IXOf i NaMyi@ niklu giao & KHagthEi, xac minh nhanh chéng, giao

dghiy R y K >on chavgzimiglyy O & phd@t , §idl tHp nat myng iin danh, LI H&y
théng minh nang caodp an d li?u off chain.

Kt nri voi phat bén pi (cac blockchain khac) l&lphrn hip nhjli S 1G, gl tdip chéo

chu@, be Sdu bidh khidh cho InterValue c6 #S t Wdg tjt cYcac cmO Y Mng 8Rg thusc
vd céc blockchain lh3uil Na&V

InterValue % bidy’ Hi$i0an toan mé hhh hgili er§trén Internet hifa tyi vacy cachhthrng
khuydh kheh kinh dthanh met hthrmg c6 thdf Wdz  indk s, yty8 ra mst h3sinh thai
truydn dn gi& trphan tan hoan toan vaRsinh thai gy’ 3 Haghoan toan ra reng rangoai
ranh giti qure gia mG@ n3 @i tham giaSdu cothdnhry’  §cWh nggia tryi WTwhg

HPp®d® /+ O GNYK yNy3a OKNYK

Ly dSNEI f dof Sididy O3 iy tft cYcac kha gnh o @ By t8g Blockchain,

vui nh Y 3H BUA 6t Bhae met srucyld 68 Hi i cdng ngRehhh cga InterValue baolgn:

(1) Mjng P2P ngY S Aksf L) O+ CGdn Widian® dia trén nmyng a hanh Tor va VPN

phéan tan trén Blockchain, chang téi ¢hkdltp myng phg P2Pin danh nti, bao ¢y LIKWTyY 3
thwe truy @ p dn danh va giao the truydy’ G K &3 Y8 WK 5 | = Eapginh &ddaniNy 3 OW
cga cac nattrong iy’ 3 WrtbYoSing Wi | &isK 52 RRMpyAg (S d€rack diao thc

truydn thdéng.(2) Giu tric d 1i?u, met cyu trdc d li%u muA  URdphg HashNet c6 ngia gne

t 51 DHibZY K 2 Iy 3 KJOIWt, lam gty St fRHzy183y 3 W Welz ¢l NJ
cho céc nat vaX thida hiu qwva Yo mp £ "Wzli?i. 8lb Bag thurn, ching t6i thik kd

meli OdBHg®unhaitld |y G 2 £ yngdao ¢ sHig thir NMashNet va BARF
(HRLJ R8 Byzantine da trén ham ngu nhién c6 tkixac minh), strj i N yHig thSi giao dgh

cao, fei tQnhanh va xay dng MRsinh théi cho niddz Y & 8ng K& N wng dng. Trong

phién b 1.0, do thc tdla s SHag thu n aga HashNet khé the hiRa, ching téi th ¢ hira met

O T d8Hg thun hai fp kdt hgp s SHag thu'n aja DAG vwi BAVRF. (4)¥ih cdng chmag

f Mgt , thurt toan chy 3 grig WmuA /8 ¥ ra, thay tidthurt toan chud SHA Ha c6
bengthuyd G 21+ y o3, vaxhdyQkithuit toan ch ky ECDSAsDg thut toan ch ky
NTRUSsign ‘da trén sunguyén. Nhng thut toan naylam gbm mi SIS 4R s phat trida

ogt 3§ A G 2Angt VBdVdih phibichogl Y+ & sdigN V() Bnfdatih giao &h, d a

0 Nk y XD 880 @&nh gatidy B8R Yy KW a2y S NP sn@dwngkhangkdh Fhweo
vach { & @ 5n¢ & dBgwho thh in danh giao &h va o mit, th’ ¢ hia vui hiju qu¥chi
phicao va o mit tuybveEA dSt Widg cac yéu'divdquydy NA sy 3 Gywbawg y3 Ot O
dng khac nhau(6) HjLJ H&y théng minh chiing téi thit kdmay Yo Moses (MVM) &tr ] hip

SHag khabdo khéng hoan cif K O p y ALJ HRKHdan Khoh Turing tién dy”  Gc\Wp trhh

btng ngdn ng Moses. MVM c6 tdiruy agp d li3u on-Blockchain rat cach thyn ti?a va an

i 2 £ Wb theBhGtrsy phat hanh céc tai¥h aja bén thwba, co thdS We teh hp vao caonng
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dQg W coéng Gng, §p quydy” 6 G W X BIbcichain & Anp. (7) Lién k& va sép nlyp

chud, chiing t6i &p @hg cong ngRchuyda tidp chuGh dgidh quydt cac Wy d 8ong giao &h

chud xuyén sut va hajii 6r§ minh ych gi a nhidu chud, khorg ctred thdduy trinoyi 6r§

Scc Ifp aga chud lién kk ma con co thltdi s dQngcacch® Yy Ny 3 1 dain@rvalugB)dz O
7y 3 OT &AYKOI KK bkeh KKt O Yk rddn§, WotrjSt 2 O2A Y

hai ltp ph@ WOMQ@D S N OK khthK@2@ng dng cong ngtfp, chiing téi thit kd it nhidu

giao dRa phrubidh cong ngtld B 8Yng JSOWt / Twn§eatRh by 1 Kt O Yy K| dz Yy KW
GKIFYyK G2ty dnWdiRufiti kigh3 Sliuivazetu hld H).

I+ 0 ONYK of NY ¥ (G rigpl tyidhisa®rong Wih 2-4.
inchusbry GREECS ton lEyer I ill; ) 1
Mg 1 ward oompatil l:..

B it gt

Figure 2-4: The Key Features of InterValue

¢s5 Y4 VOt O 0 NY KalyfeMalde: OKNY K O

w Yutracd liu DAG mid atrén HashNetuiyéuddz { Ky 3 "Znby  Wdz G NJ
w loldg AO ISH@ kuy YHag’thu n HashNet, BA/RF va DAG

w D Adb ryngPARin danh phan tan ban toan

w ¢&Kdid 2ty qtNodn cld ky clindg dz cac cec tyy O & gt f W

whn danh giao &h va bo vaquydy” N&A s ya®eén g cing khong kih thwe va ch ky

vong
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w Girsy hiLJ H&) théng minh khai bao Turing hoamsh nang cao
w Gtrpli Ny Ky N @AugtEilcad, thél gian giao &h ndsh

HdPCc Dd®dz SA

D &n InterValue sat nfp cac ki th cga Blockchain 3.0 i c6 bbng cach lam ri brt nh ng

i €h cqa IOTA va Byteball. an thidt kdvath ¢ hra meli  OdBHI@ &u n mui ¢ thi?a
HashNet Bng cach gt quydt vy d® Te hiitthg Blockchain Ra tyi, ap 0 3 GIBHa@ K
thurn hai fop sang Vo, thid kdva s dQng thurt toan ma héa wA XG5 d® &/n cong chng

f Mgt vaxay dng HRsinh thaiwng dng thyf K @3V K Thg 21450 sanh InterValueoy

cac blockchaiDAG hRa tyi R W kha cynh token, vin héa tRi V3 =  SHg BN, hgp

SHag théng minh, jing P2P, %o mri  hgW , bYo VRquydy” N& s y 3dikemg, nd &S OK
giao dgh, phan Igi nat va van van.

lable 2-1: Comparison with other DAG-Based Bloclkchain
_ Hedera )
IOTA ByteBall Hashgraph InterValue
I0TA Byte Hashgraph INVE
14 billion 0.4 billion -
capitalization
MCMC 12 notaries Hashgraph Double consensus
mechanism
Smart N it Declarative c;—r":‘" rIEte Declarative contract and
contract Onsuppo contract P Turing complete contract
contract
MNo . . .
P2P network Anonymity Mo Anonymity Mo Anonymity Anonymity
securty resistance
Privacy Zero Knowledge Proof of
Nao Ves Ne Privacy Protection
. Transaction . ,
Incentive . Transaction Transaction reference,
hani No citations and ) i -
mechanism notarization proxy service notary, mining
Transaction
. I 1000 TPS 100 TPS - >100000 TPS
Mode Full node and Full node and Full node and CDLr;i;arrlnfL]ﬁ:gngIII_inﬁe,
cassification light node light node light node -9

node, Micro node



T tidh Se hi?a tyi cga InterValue vadhoych phat trida tidp theo, InterValue apydu c6
nh y 3 \dazsa. A

w Hh VR W dyng neli  © My tlhg Blockchain 4.0 tre tidn veA Ot O { phyirKtieny Ny 3 |
tid/ GcWi cs hGtrybeis K¥hgwy 3 S Soyidh coBgnghBlockchain fu tric by
ttnhg Blockbuster 3.0.

w bKsY Ly{&tiL) @68 K Nwngbip g, Xy K3 Syvll Kalpkay O
trida cong ngRmynh nmx, kYy Ny 3 dEthD VA ot S Frhimd@i i Ko rihg

INVE c6 tHSyi oW OXOOHBIhidt kdkhac nhau st cach thanh cong.

wengdhgchlGh G NEYy Ly (i Nibinlackz&hosyl 3 Bay, A tyhg xa ki phan

tand I G NB Yy Ly ©iS N WtiadiBnNighh CLidVe trén InterValue By ST yid SW
lén kdhoych va phat trdn. Ngoai ra, nhom nghiémao [y’ S |y dhojfchscifo ndt wng

dng chud cé thh quydi RSvei meli @ Y ISdung tn.

w [dinh¥cunggpcongngRI Yy Ks Y Ly (S vt bhitleScong ty s dQhgong A

nghRo f 2 O1 @t AWdzSKs I @t y Ny 3 OF 23y 000 ohjydady & Ny K
Ly G SN I fedgSdng eho rbiding dng vaigh bbh th ctd@t S | phat Sl va

trida khai.

w bKsY LyGSNF¥cexxadhgmsh yEA § WOKA Yker@bhsap dBg

InterValue cho nftiu k&h b nganh va gt ly nhiit cé thdu

w bKsY LyiSNE:tadddhg &/ IHHEpcat fh@ phat @y dSYm bYo rsng ngay
cangcondul ck thufi KTY 0 Kl 333 AWdz 2 bgltUngCxja InterValue va

phét trida DApp d a trén InterValue.

w bKsY LyGSNE¥-eyddghdcgng ngl N CRKO | GcuhBnieylg c& cng
SH/ 3 Gt lyivike §hdbids cong ngRBlockchain.
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Giao tidp dn danh trén nyng P2P

Myy 3 ¥hga biterValue s dQng kidntric lopp phgt Ht = d®T RO Kj&kxayRIw 3 S
S¥m b¥o thh bYo myt.

P2P |a vk tH cqa Peerto-Peer, va larat loji mjngcheplgd L. a FWH yNKOS yKW al
& at h’thsmg P2P baolgn met suy't @ (i jeykKnniSaivhhau va coé f nifit met trong céc

SO o au: FRthrmg d a trén S hip tac teh ¢ ¢ aja cac hid b3may chy khéng cé trung

tam, va nd thanh vién tr c tidlJ &t s tham gia ga cac thanh vién khéac thay vit

may chg. M@ thanh vién khéng ckda met khach hang, ma con lashmay clg®  [EizlWdg

nhin thw® /& W tHa tyi cga nhau Yo thanhmet nhom Yo hoXe nhém th c tdd €

Trong Rthrwig P2P, i@ peer lansli A WI K Y AN @a WK YIS {agi Ay IWs O
tiéu ding v alanhacungy. Quyn s h uvakdy a2t & U Lsk layt@ydadrényfoars W

myng. P2P gitp giaod ddR £ Y 3 T i¥hS&/&g¥n 89 phQthucc vao cac may ahe mwe tri

thidu. Congnght Ht S AKVAK"h & dusg", 1am cho n@éhuydat,  dyng thae "trung
tam"tfara"ldeyy K hdtdz & & Os vy 3 K @lryng thaicyhs u afa interfiekhiR@tyi S

S|y Jurplréng xung quanh st trangweb {LJ G NHzy 3 & ¢ £ A Q7 I de@dgnyli NJK & y 3
may clgmaS WO f 'Wdn it B¥cac may thh g yEiitivig. Cong ngkP2P |am cho may

thh cql  yEiiivig khdng con & khach hang3eng, ma chiangre thanh cac thit b¥kd hip

vai tromay chyva may khach. Doy Ly (G S N® X3 dzS\NaM§bhad quydn.

/ T ddnkdanh InterValugbhvoimyy 3t wdth &hMWbeinh ngydutnd F dz SNe@Y

(1) InterValue cfly met may chy proxy € beX RISKElién e viinh y 3 §f EhieSdduy tri
met lién kat TLS, o thanh met lién kat Yo trong myng. @thdymG\ i A0Ng clyy proxy
riéng @a mhh: nhfy. G KQMiérvidt xay d ng va x Iy kat nni. Cac proxy nay 6 nhin
luHag d liRu TCP va tai sdQnhg chiing trén cung et dong.

(2) InterValue ma héa dli3u trong fup wng dng, gi¥y dQ giao tdp gi a md nat chuyda tidp

S Wt ma hda Bng khéa pointto pointt SdY y t & dinlkigl Ma hHd baowat tyt cY cac
goid liruy 3ondung gi a m3 o nat giao tH.JXYm $% an toantrong giao tidp gi a cac nat
chuyda tidp. Qthdy md nit chuyh tidp InterValue duy trinst khoa dai n va net khoa ndah
hyn. Khoa daijn kidy (i NI diky kst ehan§ cRTLS, ky tén vaodmd tndt chuyh tidh
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gt 1é s O W dQigkelmelymaychq i K Wx. Khéa ngh hyy  Sc\W dQng

Sdgii mayéu €dz fcWibsA $AWRGY 3 Jdirpliendeli S NB KA (KA (G KWTYy
met khoa /m thEi. Giao twO ¢ [ { ~ dQip ¥aa khéa righ hyn gi a cac nit chuya tidp

giao td_J df K | ienhySthE€i @t cc Bp W K £ KgWihja virs ro rkhoa.

o0 C¢KI & andir Stidpt ingul/2 465 \8 N O'KIRu trérs myng RiterValue o met

Ini tEl nglu nhién thdng qua et STUNJG £ SphapcicBthrmg truy ewcgk YA WR Gy 3 S
khéng ¢y Jo\uan sanaotyi S dm byt kEco thdbidi AW lirdz 46t S N dztbyo et

lni tBl myng riéngl Whay khachgt  \EEiivig % xay d ng mst mych k& nfde /18 kvé hoa
GKsy3 |[jdzZ  GhgOCatFrX KS nSiiNgng metyhop mat Ith, va nd S T ych@dn

tido NJofrsSy €W St NIHE 5 O K 2lifuwaNIJR Scthyhéchuydn d  1i?u ti.

Khong cA\NJU fieBg Knao bid S WS Bhg dy WS q®agdid lirdz S e hithMay khach

sx tyo ramat b kh6a méa héa riéng Biicho md hop dic theo nyO KdS¥m b¥o rsng mA@ hop
khong thdtheo dicacknrh Yyt & 1 KA OKgy3I SA | dz @

Nguyén &t giao tth iy Rl Yy K REy K Of¢ thdhlRoytiorg Nith B-1. MY chifivK W
mQx la trung tdm njing, cé trach nim thu thf p théng tin nat chu tido va phéat tan néti
LINE Ew dyrig ¥apshot va mét Cac nat chuso tidp ty2 (1 K £ ¢ 1 tUdy Trongd nyng
InterValue, lp tac chuyh tidp cac goi d lirdz  §c\Wha hoa théng qua céac liéetkin danh

gl a nhidu nat chuy tidp. Proxy chly trénwng dng may khéach InterValue @&htrachnhimn

thidt Irp céc lién K in danh va traffic nfing chuyh tidp gi awng dng @l \Ei@iivg va lién
kdt dn danh. Trong hhh &, met lién ket dy R I yjd&tyo $hanh kei ba nat chuyh tid JX S W
gbh nhan laentry, middle vaexit.
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Relay Nodes

proxy  text Entry
R m
) = = | =
User
2 (2) Establishing annoymous link
& and tranmitting data
..b
(1) Directory Information
T T s }
v middie
P
% o
] ok
:

Figure 3-1: Principle of Anonymity Communication for InterValue
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7 d /4 — =~ :
G dzNJy O R
41.Gutracd livuogk O DAG

InterValue s dQng qu tric d lirdz 5! DWW @B Wdzd (ifdgiao ® K G NB WA 3JALF A S
phét tridy” Ustién. Gu trac d lirdz 5! D¥h 1OyUa HSAN dng trong net srud &n (vidQ

Lhe! @t dhstindayk énry 38 1au dai ga cac blockchain congy 3 Tiu nGyA

chwng s tidn be va hiRu sujt cga cdng ngRchud DAG. Trong InterValue, ctiic nhbh giao

dOK né&mdhii Kt y K CRuitd 5 T @HE @ aDUSHY nén ing cach liendi OB y&R &

nay. Meli S B x&& nlyy Ot O KT e MhiNav ikviA Ot B8 S®Yy5®H Ss53> OK
phithh toan vath€A 3 Rab §iunSx S We gty Gitinhidu. HRthrmg nay khéng con cac

khrigiao ®ghn avaOpy 3 | K %S¢ By B hoad WRu. K& quY1a, chang ta co @il Ny 3

St ydi Kb yijHg giadMRh va gvm thidu thEi gianxéac nlyn giao &h.

Qutricd liruDAGgF Ly i S MthdhigzGua$Siiamd / + Ocf pA OO Y STY O
(A, B, C, D, wv) chacbimri quan fRtham chidu aga ching. Cé i Y P A vigs § T §BVD

Sch Athicd thdhiddz £ £ 3 SABLIEE S BAho@BS 1 E §n©GhoA) KA la chaga B
vaBlacongl !Hdy thei, ching tacd thdndiS TYRC ¢glan i JdgLIAS ' = | 3t STy
tien ol / ® YFKBOAG Bt KES T ychddnk tritién nao, thi S We A £ £ 3GEnEs)s vad

notHa tyiduy nhyd @/ + X vaSYKongaS Ty By = OR/ & WS Wik \Wila cac

S T y:dwep top.

MG S T yXchid lamhai phh: phth i A ddapi®h i K & yRad S ddichs) vadu Bwa cac

u Ny sau:
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wSthiuphien B S By @

wTénphién ¥ token;

w | kgal

w 51 YK

idporaS Tyicodhdlach 1 @ S oy IcK Xy,
w | LY o N Bl: ga@trp N Yl OS ByWe flam chiu hoxg nhiddz S Bgyle o @ K W
trong vidQgi |

S BAVA Bbén trén thiphly Yyt & b SoeY @O

Atk Yy KNy OK

Tin nhih S T y3S e dungSdf Wdzthénidin giao &h, InterValue c6 nbu loyi giao dgh,

bao ¥

0Ky K G#Higuzhfhidddev M&NY chi tid vd cju tric d 1iRdz  GoWidu

hi2a trong Bhg 41.

BYng 41: M6 tYchi tick cfu tric d li?u DAG

version Phién bh giao thwe
alt Kihi?u cho bdli S N &t loi tidn tXthay thd
message Mat m¥hgd liu (array hay nat bidy” XSbi) gHn maet hoXe nhidu tin

nhih chwad  li%u th' ¢ td.
wapp: loyi tin nhiah, vidQ 'Thanh toan' cho cac ki G K I y K {0 7
b¥n' cho céac tin nBY @ My i v.v.

w LI &f 2 RYitSF @hthid Alizdy Y§cWgh chuyda ayatin nhih.
G5 thdla 'nei tuych' ndu phthd  li?u'S Wevpn chuya S We bao d¢rn
ludntrong tin nhbhE ~ WdzNhR 1R S Wevin chuyda cé §n tyA 2 S
chal v (i & NJ/ S (icki phiB i KiSuy Iy nyehuyen O K Wrjc xSt
bYh.

w &l 2 RyKIlgaphthd oifs Wvn chuyn bsngma hoa
base64

wpayload phthd 1iu$S Wevin chuydath’ ¢ td(viné la 'nei tuydn’
trong vidQnay). Gu tricphthd lirdz ScWn chuyda G KD i NIy
ma app.

- input: met m¥hg- caccoininput S We tiéu thQtrong thanh toan. Yt ¢y
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céc clyse h u ajatokeninput ph% nsm trong sunh y 3 & E/@n
(ticg¥) g S BY O

hunit: mahash gl S §y§2 @Hhg cdid dBHag coinco thdehi tiéu
SWO 0 WErg, thilldstball_unitph¥ c6 ctwt S ByWO@ & p bén
trén.

hmessage_index: @t cham@ vao n¥hg tin ntbh ag S Bnput. BHr,
mQD Yy dcpLJ &Sphth tin nhih naotyo ratoken.

houtput_index: net chrinQ chom¥ng kat quY output cgatin nhih
message_indexgt S nput.@ho bidt output naotyo ratoken.

- output: met m¥ngoutput cho bt aisxf +  &y/nB[Wtoken.

H R R NEpotet SEHMN.

hamount: sutidn thx

authors Met loyt cac tac g¥ S Ayo rava kyvaoS T ynaw

parent_units Metm¥% 3 o NY &hainx STy @

witness_list_unitf a n ocy'Y S Bekfva dAnh sach nhan aing.

¢ WOy ¥ K itdng blockchairm@ khri mui cch phYi xac nfyn tt cYnh ng ki ©ONJ&hs =

mG SHIgA A0 NRy 3 G phhxaOly 3 S Bifa n@va ttién agand. Ndz | Av Ss O
thh muw s I HiSneli S Frghg BIAG, thil cch phihjpveA  my 3 VEAT VR Gitmva S
Oty3a t g0 OWydtromsiths laink y 3 X § B & danh.S phwe typ trong viRe

phri hip voi meli hgwey”  yEEWKhich cho d liu trong DAGKHhS longeothdb3sY2  ypa W

Nh y 3 & aygdy ykKong thdS Adh Set th/la thurn, bt cwaitrong suS 5 du$nang

khYy NYST Yy LIHNEBVhAD tac Mat khimet S T y3S \gES W1, thNibay p twe qué

trhh x4c nhy”  Sc\WeA 6n8. Vabjit kiS Ty3muwnao khacO Py 3 dkasnfif K OK 23 STy @
S sNh ng A @i dungtrong myng s« 3 A ¢/Pn $hau Bng cach phat hanh sii S i SH
nolien kt Sdy Ot OXhachy @

4.2. HashNetmat cju tric d li%u DAG mnui

b KW { NP 2 HaskNeyl& el HifIuth h2 £y Oy (DRGY baokn met sik Allg vo

hyy Obhvadcyy K Omg. KW
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Hhh minh la nay ghiyli I3h s giao tido aya cac nat trong toan ®myng, bao ¢#in Yy IW
g ithong tin cho ai theo twt' va th€i gian nao. Ma nat cé net b¥h sao HashNetrong o
nhu. Trong hihh trén, cé cac nat A, B, C, D, va 8.mit ¢ net cet thfng chwa met sStoh
(haycongilas kiy v dhdly S NE SOWES St ost, viviy Gu triic HashNetsltn
dth cao dh 1én theo tI€i gian.

w [/t O GgayHashNENYy 3 O

MDY RD | | &cgdBy ki, Wao d¢in: xac nlgn thEi gian timestamp thit Ifp, 0 hog

nhiddz KTy ®h, ci Xyafay ROMyo ra vagiatrp N Yga DT yh@nxchhih &0t O STy
v3ha nx khéc.

2. @nh. HashNet cé 2 Yo cynh, g/nh dic va ¢nh bevel.

Gnhbeveldnd KBy MK SSHAK T mS |j dzHog BNWY KR @3 S5 Y
nat A g ith hi%dz H8y b sang B. DIiRdz §cW ibei Alal céicay hoanath,ge gt ONeé S

O K Ny fh ngiy’ dSynb thfy IwnGtrong gy’ 3 yh&t vhuG, A S5 ki OFOBKS

theothwt Yt OK g9t raSc ski?a trén cung net cynh RO /& Wo bei cung net

nat.

3. M@ nat chwa met cfu tric HashNet trongdnho. Meli 0l chred 2 §nh chrxuy” 3 TR W

mat cynh thi thFy” 3wn& va et cynh khéacthi vat xurng.
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Timastamp
Transactions

HASH

S ki?a c6 mauS/icho bik th' ¢ tdBt ngg i met th hi u SHag s Sdn cho A (S kiR xanh
nhyt f t3h Sgu)

4. MG\ 1iBcé net hoXe nhidu g/nh bevelK Whg 1én trénO sy 3tiKHD% SHagts S We g i

t chhhn6SA @&bh Khac BidQ c6 net cynh bevelS fent | whdgh las kiy YWz S
Sch Cb 3K ©1 lijikdA B i tti choCchhh latft cYcac s kiR trénlcaycogre la s ki

Yt diu S

5. AvaCsili KWT yjya3 tudMhg i S foan be cay. Trom th ¢ td, A chg’ i met phth cay

Yt / 1 Kdgrathid shi phimyng.

6. Ngay cang ndu nat g ith hizdz H®y s voA Y kol St g O yyeYcac s&isy 4GS n

X% ra s chidm hdt cju trac HashNettrén @&y § ( ® i djaiHashKek t®n & nut co

thdcd s khacbRi ik K g3ih bay ®4om Boyi b/lbei nh Y IHaGE mui.

7.Ndu HashNets trén nGt AvaBE | Bucl®as kiy ESHWaAKWILOl % v | | &Kb
chwa tft cYtrutién cga x. A va Bxschyy thuri G g yhu iSByzanine ok bs SASyi  /f8 &

SHag thun vds kiRa x va §t cYtHtién oga no.

8. MA@ nut g i S foan be cay s ki%a ma anh ta c6 cho céc nat khéb' ctdchag i phth cay
YE gl ] Kb y¥@aw OwdzB&sHashMeb3hidu cé scsuY  §aMyp thdngqua
nhiddz H&y ks trén myng.

9. Vi# 6, # 7, # 8, chiing ta c&hiY SRh HashNets trén @ nat gy Y Ky nithi.
w / t @®ngliHashaNet
BYng 42: Thytng HashNet

Thut ng M6 tY

Giao &h BitkEy g i Yyt 2 dDy giad ®RD s chi kg tyi thEi S dn bjit KE Tyt
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YOt O dhghly S§cWot b¥h sao giao &h va oy’ IHa tyo ra tha
thurn Byzantine dthwt cga cac giao® K S5

S kiy hS | HashNet chva nhidu s kiRa, m3@ s ki?a chvat O giao &h tre 1én. Met s
HashNet) | ki?a c6 thdS Wk coi la net khri trong Bitcoin.

7Hag s (gjnh | Gy K @tylid K Vg yyi dird\ckoyirdt gido tido myng t nat ndy sang
HashNet) nat khac.
HashNet HashNet la rat loyA HIBD 5  Tig\Whong téh hoan (DAG), bad-n nhidu

Swuh va gnh. Bddz H8 s Y i Rati?a IRh S giao tidp aga nt. Trong DAG

RW SNesx Os p ygiady !'s .3 [ ka¥ra9
oy SNjE& S trén cung ga biddz HS/ivry biddz HEashNet s
IAlL GNy3A&igany GKS2 (K

World state (ws)
Tryng thai taan

Tryng thai tidgivh Y 3 K © |6 siicdi. Tigng thaythd giti trong Bitcoin la
mat chu@, tuy nhiéntrong InterValue thitiyng thai thdgiti chih la met

myng HashNet (nat loyi DAG)
S kirmself | S kiy Ustiéntyo bei ginh thing SwngK Whgxumggiilas ki self
parent(cha nx | parent(s ki Yt dz [mlagefpaBntcgas kiy Yoz S
1)
S kirmself | S kijm Selfparent va Selparent @a s kiyy Yt dz rmlaywtcycée s
ancestors(tru | kija trtién oga s kiy YWz S
tién 1)
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Vongkhei tyo &
chisrwvong

| P Uee

Trong HashNet§it cYcac s kiy  fo\W xdp vaot, ngvong theo tEi
gian Mat S T y3coitkhdng bao @ c6 chrarud 5 Y Fue $i DlyRghadin coa
né. Vivy, khi trEi gian trdi qua, ckxsruvongch%o thdgi nguyén ho©®
len. MG wongS W quy thanhmet chrsnbbli 48, 1. Trong vong khimat
s kiRabbli WShyy ronhiddz K Fyhanahwng$S | G, dKi chasrwvong
cgas kirasxi Ny 3 f slaf+m @5y 3

Nhan clwng

S kiy Ustien ma n@ nit tyo ra trong n@ vonggzi la nhan chang.
Md vong c& nhan clwng € srunut).

Nhéan clwng i
tidng

GCey AHaco thdshd xdp met danh sactn giao dgh theo thwt™ beng cach
vin dQng cac giao thvwe SHagthurn Byzantine riéng Bbtrén 0 (€logg) cau
hfbdyng yes/noy K Wa ‘dkiy &/ SicNsIKiRm yphYi khond é et a
Ot OK vy K$ s/ KixafgDiK vai s kica (cacSnh HashNet)am nhan
chwng, va net nhan chwngS WO YK v Iriki@dhg riuy” K \fil tic
HashNet cho tfly i’ hdt cac thanh viérirong .y’ IHYy S duShry S/
kiy 8messmngayd | dz | Kk tyofas Sa8 Mii tha thurn Byzantine
chhh xacSyli 8 Wéng trp hip cac nhan ching i tidng, vide b xdp it
cYcéac s kia trén HashNetsstre nén dldang

B chyn

Quy trhh Sdmet nat quydi RIS met nhan chwng @ S We xem IanHi tidng
hay khéng

Vote

Trong qua trhh Bl ¢ , ndu nhan clwg A trong vong r + 1 cOdlthyy nhan
chwng Be vong r, As bt cho B

vong nfgn

S kiraxnity fwbngrnddz Ss YW tiegwi NP $ §t cYséc
nhan chwng rHi tidng Sdu 1a hfu duRcgax, @5 Y 3 liydD RIgdAnh
tidng @a mA@ nhan clwng cho cac vong itk T Yy Xc KeRg r.

THEI gian nlyn

GI¥Ys s kiR x c6 net vong nlyn S We lar. Alice §o ra mst nhan chwng
nHi tidng y trong vong r. Thititoan tin ra z, seltancestor(trutién 1) St tién
ol &t nhidt vdx (i NdV SdiadjutheA I A | Yy XHén tlorig
z khicatatyoral ® { ladoitfi3hS giah ma Alice tuyénmldy Gstién
bidi d&. TI€i gian nlfy’  §c\dAnh chox bsngtrung bhh ceng cga cac
Shhmneth€A 3 A ltréh, 4 &QYNA 1 \Bi tit cY cac béntyo ranhan
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chwng rHi tidng trong vong r.

S ki3a other
parent (cha ng
khac)

S kiyy UstienmacynhvatxuwmgchyY bbbl AS s kiy Y Uz
S W qrilas kikmother-parentcgas ki Yz S

D 2 a alalid)

MQ@ nat g i tyt c¥thdng tin ma né kili drSnet nat ngfu nhién khac. Sau
S5 3 Yy Ufc\Whioh tidotQD f dd¥ (SWTityi 8ac it khéc.

Gossip about

| I & K b cilan 8uyh thong quagiao thv©  (iHe. Yol tirb3SHa thri

32 3 aketid [1alkhs cgf OK NWK Sisiyfageh S"SHafinkd (i A k). S
vdii A kb)) S

Virtual voting | M@ natco netb¥ &l 2 | | & K b &é cac giaé the Byzanthe
(bNphidu Yo) | truydn thrmg, Alice c6 tHtim ra phidu ma Bobsx g i cho céta. Viviy, Bob

khéng €éh g i phidu b% th ¢ S trén myng. MG nit Sdu c6 cung et d
liRu (HashNet)cuing ikt qu¥ S Wethh toan bsngcuing net thurt toan (BFT)
ma khong &y dsgiao tidp myng. Dovy, f AMgtiéu thQo Ny 3 Gykd

chothud G 2dgyhu SHashNet lagt thyp.
Supermajority | Ndu & > 2 / 3 ¢ 1a swnGt trong njng),a S WE qri 1a supermajorityk I &
6\ ®F |Slra
Nhh thyy Ndu s ki?a x ¢ thdir c tido hoX gian tdp tido gan s ki?a y theo nst
S \8hg d'n xumgthita noi:
w E dihgyyi K
w @Htiéntkhadbther-ancestorcga x
w EjufdBogky
I |
9
|
: ” |
‘ -
i
lo f+t EX HhIE&L & GNRy3a S
Nhih th{yrijt | Ndu x c6 tkdnhi th{y ybing 1S Bhgnhiddz Ksuy 8 3 whg\Wrng
mynh XUyt phat t supermajority ching ta co tdnoi x thyy yryt mynh:

33




¢ NB YAAYdS s kiR w mau vang trén St c6 thdthje  &W kiRa x
mau da cam, viw c6 lthyy xthéng quan 8/  Suigm@ d£AYV
xuyénquals kiy Y Hléthachhau
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/Hag thurn

Trong phién bh v1.0, InterValue'sdQ/ 3  QIBHadgXtkrn hai fop képkdt higp gi a SHag

thury 5! D¥h @A HI® thun BAVRF. T phién hv2.0tre SA Hi§thuy 5! Dbh OT 6
cga InterValue S We thay thdbei SHagthunl F 8 Kb S @ @Sug$srBaed T OK
InterValue %la s kd hjp gi a HashNet va BXRF

5.1.7Hag thuyn DAG

5.1.1. Ch@ chhh

Chud chhh lamet chuGt 8 ¥y dngd atheolienidgi I Ot OoB-dhg nmxda
nitytcYOt O %@ ghaudChu@ chhh cé thdS Wetyo thanht byt kKES T yhad Ndu

chang ta chn hai ch@ chhht K A %R&gnhadvui cung net quy tst, &/ hai chid chhh

sx hoan toan trungkhup sau khi ching giao nhau. ¥htrungkhop S We qri 1a chu@ chih Hn

SY K & Eng Mp\kJu nht, cac chi@ chagiao nhau §i S T y3Gefesis. ft YOt O $duy O
nsm trong chi@ chih Y %8 nay hog co thdehym tth S8 teng met vaio Wethh t met
STYY @2 S schul bidhigd 33K @ 5 2 G éhahy K afz thdthidk Irp met trit t
ting hoa giaK I A Khongcodirtt . 7% tién, haytyo clrsnichod O ST ¥ tiditrén
chu@ chhh iy’ %8. Chsruegl S BYS yiob ao ¢ BD Whrsnega S Tyxowgl S ®RY O
DSy SajOoEIW.y. Twhai, du meli S KlyongdEm trong chu@ chhh vy RS,

chang ais dQng chrsruegl S BV ti@h rem trong chi@ chhh vy 8 vatr ¢ tido hoxe
gantd JdgLI4AS S Bwy. Wy, mG  SHByWE drSHh met chasrnchud@ chih (MCI).
I+ O SEMCISARK TFs Yy IKOISW 2 GUNIWIA K | ApoSAhK xadcung
metchrsna / L = RAdop gid@rd N Y W KY S T W@l

Quatrhhxayd ngchilGi  OK Noifd S W | druy, thuNIbshK a vy NI xBaby O
mx trt nhyt. Ching ta cé i WY  NRchaSmist nhgt cga meli S @thdBkng cach so

sanh s AV 3 S3hwing Kih G NB ¢ng $ay tid Nhan clwng co tillanh y 3 §f 3 W

khdng gjju m¥, tham giacey” 3 Ha@lau, hoxe cé danh tidng trt, hoXe gop sweduy tris’ phét

trida aga myy” 3 tifD@changtaY 2 y A Sy’ K Wy Hd (A KEnghia@iwviRe 1t cY cac nhan

chwy” 3du Sk trung th' cnén cung lac pHi ckyn ranhidu nhan clwng.
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5.1.2. Giao @&h Xp chi:

Giao d&h X chi: Iyt kEgiao dgh hag/ hdt hyny £ 2 et hanhR W cungl S chrihisx

S Wk coi la giao &h1Xp chi ngay & khi chingkhéngcing output. Cac giaothM.J OKA Opy 3
S W qrilagiao ® K E dizifoX gido &h mau thyn.

Y KA Siiimy\phat hanh el S Frgh B @@ ¢ tido hoXe gian tib xac nlyn tyt

cyOt O HW¥phdihanhtréncung sl 38 52 FIOE O G PBY O ghihi S

Sdu ph¥A 118 Mt nri.

KhiftcYOt O $doling @i 28RS We kad nni, thitrong cac giao &h Xp chi giao &h

naoxugt hiza i N&¥i NJ ¥ng 8ithigiao dgh no 1a giao &hhsp 13 Ndu 1 kXtyn cdng cuy

tyo ra mst giao dgh 1Xp chi chiing ta co thlgi% quydt bbng clRsrUMCI: giao &h voi chrsruMICl

NIK Ty f £&h @@ @Y s Rotyn cong Yo ra nst chud giyvatyo ramet giao dgh IXp

chii Nk y S sGiyiyheikkit voOAGzth c,d a trén chdy’ sfc Wa chyn cha nx trt nhyt

thi st kg nhan clng trong ch@ giyS s x 1@t nhid 5 2 hu@ givex kiidngph¥ 1a met

phth aya chu@ chhh, va Wy d B chitrong i MY bppnayS s We gbiquydi © [owgz & NJ
ndu hl hdt cac nhan chng Sdu cju kat vui k%tyy Os vy 3 @t LIK t3én ¢hddygikK Ot O S
kia thikXtyn congS 5 t@itdng thanh cong.

5.1.3. Thhdwii df #iao ®&h

Y KA Ot30u SVikyhénvao mG i 30ig theo ddi MC R tyi cga mhh, MC nay
SWwxaydy 3 yhéanhtasphathanhneli SEntid@trén it YOt O %Kidyg c®

S T yXomhRa tyi. Cac MC R tyi co thdkhac nhauyi cac natkhac nhauboei vichingeo thds
nhhthyynh ngtgp hjpOt O %Adyg ccokhac nhauMC hRa tyi scliéntQ) (i ik S
Ot O BioN h&uy nhién, pHy @PMChRatyisx| Ky 3 Wi K& S

¢ N2y 3 (i WEOAME % balcnzvuiihhau §i meli Sy YK ©  FGBnésisdh wt

STYXWOREt nhien.GYVs by 3 OK gy 3 nhAglmt®@ hRetNd I RGNS Y 01 O ST\
khongry RS, va co mat sruS T Y3y JRE trén MC nay. Mu chingta c6 thdtim meli  LIK WTy 3

LIK | d8ieS S By 3BK O OK3CEresisSsTHItyidr S By W co thdS We
chwngminhBngdmwy' 3 K2ty 2 RO SAWY RBAiThRdzd GoWac nifn

MCL.Bényy K S35 3 ORD iiNRy ARGS 30 cSAGNYN. O

p @ HHdy thorn aga HashNet

5.2.1. g quan d HashNet

Thul G HgyhuSHashGraph By & fOWAR) thu n trong ch@ giao &&h thdng

quanyy 3 Goivilchdy sfc Bphidu ¥2 ddukifa tien quydi A& FOWAR) thun nay

la khYy Ny Aphidu aja nat myng,trén 2¢ / 3 kat quY phidu b bidu quydt nhyt tri cho'd

kiRa nhan clwng i tidngs (G N 1A Bing Swphidu bdzy  gay 3/ WisiRa bei su

f AMgtoken. NhE cdcac chily sfc Milphiddz 4S LIK WTyY 33X i | SEKMD BBddkh S
YKIFEYK OKsy3dd ¢dz2 yKAsS¥WSdSMWKWTY 3 LKt LI yte Os Ot
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6 MU ¢ NP gng myrcghdRa rand\thth 1y’ RS thyp vathh bidy e®ytrongkhYy Ny du 0 A

quyd ¢ cgatoantsmyy 3 Opy I duayB6 tild[yy ésStrdng met thEi gian dah3y

thrmg khong tleltin ramets ki Say @Hagthun b/lphidun Kk 0 2 Gt R2SSs | KLy
S WO H# thurn.

(2) Do cacau truy K VB yS B nat, congsigx £ @& Ot o NYANYI K S giRE \ K
nhauSt wdg yéu €ux lycacs kiraOpy 3 G KSa/ b3 Bildsoimet siu

f AMg fun cac nat vuy K Wy tim gia Blphidu trong HRRihswgthitrong met thEi gian dai

SHag thun co thdsx 1 K& Wil BwW

600 ¢ NP gng myMgsdRa rahd\a&ic bily eI Y Eilig xuy&n\ad tHiam cho nyng
toan i b3chia thanh nhilu myng con. Theo giao e lan truydn ( A &b, it nat theo SRh KE
s<loyib/lnh y 3 KLy 3 EgcYp i tviehg nBtWEI gian dai. Khi danh sadéc nit
xung quanhy” R8, nGtS Sy FOWHES thu n trong myng con. Nidz | N ©drynd sow
nh&@ Yy byi céthdddidangtyo ra hai s ki?a nhan chwng rHi tidhg trong ciing rat vong,
dly dsmet giao dgh X chi.

(4) KhiquyméRthry 3 G Ny @nuf pAXZly met sk g loy Ot O HIsPbA 5@A Y s S
tn® 6 Buydn aga iRthrmg sxgi¥mkhisd Ay 3 ygid GNy3I f sy o

7dchym dwt nh ngthhtryng trérs. - OK g yoayt Nds A @by | F AaKbSid b KW
trong hhh 5-1, HashNet's dQnhg nt cju tric lién I hai tthg d a trén s SHag thun aga

HashGraphi tthg cao, &\ Y GIAiRAS W LB @t Ot & by iR 8ach nhRm

vd thh nhyt quan @a giao & K dduytris ry’ %8 nyng, it YOt O G gqi& wSbu

chinthdng quaO T dDFOS. A Yy (gBBn hailgid liRut myy 3 ®hTd IRu giao

d¥h vad livu giao &h myng con chéoi tdy 3 tRMG Y digi B whc g (B &

b va cHty trach nhRm duy trithh nh{t quan @a giao &h intrasubnetKhac wiy ¢ &8 &S

qua trhh b clry vy 8q83 be d’ a tréncéc yu oy’ K WiWgng toker® R dzyigxX 1§, W

o Ny 3 { K&y mgWdtuydy k0 B8 §8xc Syl FOWAR) thu n aja céac giao &h

myng con théng qua HashGraph.

NR ng hji thdchhh cqa HashNet Bme K I dm $h:
M0 B@®LS B §8Scco kWy Ny Iy vary RE mynh, ching co thiranh
SWe Wy d&aHashGraphXp ppYA S5 nd thdSj{i KADWAR) thun trong tHEi gian dai.

CNRYy 3 1 KA BByt Ot @Op JHENG O/ s &Whidh toan bs myng bchia ¢
thanh nhdu myng con.

(2) Vichiing t6i's dQhg dgfu tric lién kdt hai lolLJ dBhan chia cac §i nat, m@ nat o bs cha,
cy’ H®) b hoa cac giao gh trong nyng con g NA&A s YmabYoyhstEmgSo thdlme reng
€ quy mo tn.
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5.2.2. Phan i nat

I+ O ygi Indchikthasniom IGWY O1W® qF gdit & gamibe, e ninhy
va cac nut vi mo.

w [/t OB :@liRy tr&h nhRm duy tritoan be d  li%u giao ®&h myy’ 3 $rtbYo$hh nhyit
quan @a toan s chud giao dg¢h myng.

w b qilcS® q:Ehy trach nhRm duy trid  li%u giao ®&h myy 3 O 2%h bSB thh nG it
guan trongchud giao dgh myng con.

wNatnhxY ¢ K & 8Ag noliakadvikhach nhx. NOS W yédl&u hoxclag i d liju thong
qua nst NGt ok be S8 .S

w bgl aiOigBhdb¥yr yGREWY SGI 2F ¢KAYyIa YEKWECY il KEyRE
séang, nd yéud hoxg g id liRu théng quamet nat ok be S® .S

5.2.3. Duy trinat nyng

Trong HashNet, siy’ R8vascrmynh x lyogl  y@iIq8% B §8xSe s« gitp M

thia tn© cBuydn t¥i giao O K eSy7 BWL G(Asdz yieIdKKmgs B THOK Sn
St y A ryvacgSeng i O dlhidh cho cac nat't Ssng tham gia vam nhit.

OM0O 5d2® B ygi S

1) Gianpphthny 3 v g8 56 Ot 2dDBos OK
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Bei vitoan be nat ¢th duy trid i aga toan s myng, s vy RB @a chang 1a vé cing quan
trang. i mQD S N GeKang/tdi 8hElrp ttig sy 3 o ¢ B Y4 teh chgn cac nat

B qSwethdhiy Y KW @rttded Kb +19 S WEI trbthidda s Othadhsnde O
ygée @8 0 EitharAya githongtingdz KWy & ndi GG 3 SL b xidebnalO 0 7
S Wephé duy’y tyt cYnh y 3 § @Wgi token trén toan nyng < b/phidu cho nh ng

y JonheLd S Ty UYAhEnddid\WTheo & quybhh bt DPOS, an tthg INVE cin ra 36wng
BGAhsy WheliKLS K GB §Hyay dng §u tric phantp cao §p aja HashNet.

2) Quatrhhgpnhi Y@ ig8$ I i dashiing

¢ Ks Y EngiKWOt O 9 qidu Str' ¢ tuych 100%. Tuy nhién, ¢ hajiro bYo myt
tidmdy 1 KyAd (Vi S B ouSHh. Ml £ ©8 S0 thdNiY  Srowidet vui
nhauvatfy O sHig3hu 8 HashNetHaila khong thdiranh kbnh nghanh vi i~ 6rig W
o Ot GB vighing Yy v & pichimdm, tht nghn myng hoxe cac cac tyn cong nguy
hidm.

7dchym dwt thh tryng trén mGA  y@ ig&Smwt § Ky 3 Sboyddnh B H &g S
d atréns ny 6 vaktVy N yvigly Hi cga nd Trong n@ vong, sau nit cé giadanh tidng
thyp nhjt bhay thdbengt Wwwy'3 @A sy S Kbty 3 S

6HO 5dz2% gy gl S
MO 7t Y K®BIGE8T bebghi S\ yrangMigng

Sowh VY@ OOSU W I VB GSShkeluy K T phiddNa cac ndtnaysS WO St y K

3 A Rh k8D difdh hanh, ching téi'sdngkt hgld O At @ P Kt 22 wli't 2. bt
Sey 3 ERh @anhSing, kVy Ny '3y, KBYy Ny 3 6 Ny Fhh dyK 8/ahwg kién. Q

thdyPoS laéng chwng \d cruphth, twe 1a,wng vién giao ap bing chwng \d siut Aldg token cho

meli Y@ 0q.$SW la Bng chwng @a cong Vaa, twe 1a,wng vién ngu nhién niyy  fc\Wot

ot A (2 kiyhet oOY 1K 5 Qthdd Nvy yIRUIqBS b @ (iq 8 ki thEi gian thh

toan ol Y5t ¥ K B/ANY Ty RoB labngchwngwddo Ny 3 G Ksy I BINRYy3I Ss
g i cac goid lidu backto-6 | O46 2S 6 Ny Jgavné Héy BoO @ Bng chwng \d thEi

f AMgtr ctuydy = wigviéng ith€A nfigW c tuydn dai njit cgl Y Ul K v §(q.5S

Cui cungtrng hiLJ o8 Aga mQ@ wng viénla:

7 dn =] PoS+ PoW+# PoB+t 2 h X

¢ NP y[FlatStesy 3 { Wig.yTRRo oo hyy 3 duBsh, caewy’ 3 JA sy sudmb  SBEW
cmnk Y OF @ ¢&xis. S

2) Gp nhrt toan be nit o be d' a trén sharding

bg e §&xbeli KSB K cpnhrtty 3 oSt v's O 2q.9hig vodgwng
tuyda mui bl Wiy WY gi&x3e hida tyi vawng vién nui sx cynh tranh nhau vao vomtidp
G§KS2 d { | @& q&nbRnyi@lianvbingdt O 48 g I thanh nhidu myng con
théng qua qua trhh sharding.
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5.2.4. Sharding
{ I dz | KB q¥ 1 @8 tt cYcacwng vién € b cho vong ip theo, ¢h ph¥ phan
vling caewng vién n§ thanh nhidz & K dSERbYoXhYyY Ny 8reng ga hRthrng.

(1) SuU Wvig shard

SU AMg shard 1a rat bidn ¢y Gc\ih toan ciin thpn. Ndu con $US squa rh/ut 1_théng

f Mg giao &h @ma hRthrmg khdng tlS We S thira met cach tr ¢ tidp. Ndu con suS 55

lon, kKhYy Ny #ng 86n IRyn cong lBA Mk @c hlyAg (i NS/ 3 dasty O3 1@y gpghfii S
X ly mat it AMg fon cac giao &h quanjy 3 O&kyiebph@ Wy d Bay, ching toi thit Irp

sU Mg tri thidu aga cac nat trong i@ subnet 12 1000. Trah  8nydifpc O S 271 yilly &
shard la 1, au trng sunat dx banh/IK TY mnannn @

(2) Chi tict vd Sharding

7dphan vang§t cYOt O 9 g8k 1%, fp myng trén cung chn ngru nhién el y@& G S

Sq bing cach's dQng giao t®  GHY ¥ B, lop myng tréenO Gy 3 tmét dakei ¥8J

bg e 6§ token¥2 Yy L RS W LB y§§ht tré8h nhRm, chR) trach nhRon \d hoyt

Sey 3 & K| &Ry ¥ @ig/8Strach nhkm, mG Y@ (g $&$yo ra mst sringlu nhién.

Thong qua giao thO (i NA 2(HaSgutt® rasuingldz Y KA sy (0 hettgyd fotllyyKg (S WS
Sq ch¥ trach nhRm cho sharding trong vongdid G K S 28 q &h§ tiach$ihRY E RBsuS

f Ag shard dl  ( NX y ucishafikg tilihidwwa phan chia rigi nhién §tcyOt O Ygia S

Sq cQ@ be vaom@ myng con. M3 myng con co6 rat id subnet_id nin dyng duy nijt va ID nit

i Wowhdtrong nyy 3 O Foybhli SMbeng subnet_id ring con ga n6. GYs ring c6 bn

myng con trong ring va cac id ymg pMcglk O K ¢ Y 3ng B\0OD L0 va 11N c6 bw

yg e ¢8&bstrongmyy 3 O2y nn ITwnd IRO0GOPEO1,ADVIBLE Thong qua

Shh tuych prefix, "G nat co tllyy id mjngcongl y g 1 Kt O & d&yrachs = y g i
nhirn phan bR I Y K 4t OK Kyt nGis Y@ 6léPeé 52 O g i S
o be sxt” Seng xay d ng myng con d a trén danh sach lama aja chang.

(3) Xac niyn giao dth
Céc giao ® K SANOm thanh by’ &ngdap sau:
CNEMghiL) mY Ay LMzl 6wm0O [ 2 dhithiseddskand ;> Ay Lddzi @t 2 dzi

¢ NEMg hp 2:inpul 6 MO Th 2 dzi LJdzi 6 HeO shdsding Hzialhkizdutpglib 0 = A y LJdz
thugO aKI NR wwngdt o GWTy 3

CNMghLI oY Ay LMzl om0 b AyLWAZEO &G NOIR MdaiMidzin &I ONGTY :
output thucc shard 3.

¢ NEMg byp 4:input (1) +input@ M 2dzl Lidzi 6 o0 b c2wmhaddivad no > K| J
0 WTwh@ va hai outputthacwdd K+ NR o whg. n GWTy 3
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¢ NB yEhg ligiNoMv £ W A ydutaise ddintg negstiziidl diad ghrety” y& W
SHag thu n HashGraph, va gia®iK 8$We & ¢ hia ngay i p twe.

¢ N2 y Ehg liggNayWwiinput va output thisc vd cac shard khéc nhau, gia&t &y yi& W

Stag thu n HashGraph trong ndiil shard. VidQ Alice trong shard 1'g 2 INVE va 3 INVEit

.20 GNRY3I &KFNR H O J[@AtER metigh2 XK &k raki®ngo G WTy 3
shard1,tr SA p . laikkoh agé Alice vajo met bién nitn c6 ch ky aja Alice. S dQng
HashGraph, shard 1 xacpmhbién laivagh o A gy Y RHBS{ I dz @sg®py gl S
level §jo ra hai giaalh: mst 14 thém 2 INVE vao tai ko cga Bob va rat |a thém 3 INVE vao

tai khovh aga Lily. Cac giao® Ky hcig ASHE & K| NR  Hwn@ étingoei bignnvy 3

0 N&V S35 Kysga Aiée. b theo, &hai thong béo d giao dgh 2 va 3 ma giaoth nhtn
SWwaogamlahl) LKt L) gt 0 XNosydQf I d § K & $fsaq Sim2o 19K2 [ Af @
H Lb+9 @t w IlBHndYo thMAoyyéh { cga cac giao &h, shard 2va 3t g i

toan b met nit thdng bdo By 3 0 A s Y ek [d@nhg. Satb sSW Y gqiEhuyba tidp tin

nhby d$shard 1. Gis roy 3 yr52va 3 khdng hoan it giao dgh do ¢ nghn myng

hoXc cac ly do khéc. Sau khiththEigiancle, n6gA SA G KS yRE1éngM@enldiAl 2 R

1 K& Yy AcsS QI@gvavuilongthem5Iv @t 2 | f A OZK ASAVcdiBadei IA L 2 R
slice 1.

/I + O A Y Lld&ng hjINRo/ It biksHard khac nhau, iy ching tagh piA  Ogc S W

xac nifncga nhiddz & K diiRQ §iao &h. Ching toi @i thiu cacthao taca | K5 Fmdsé @t &
SdBY¥m bYo thh K 2 + sbng8@yént cga giao &h. VidQ Alice trong shard 1 va Bob trong shard
2cungt¥p Lb+9 OK2 [ Af @& {NRY2INVEGIBOIRS INVE. GisNBng 3 S35 |
thong tin giao ® K NSt beA & K | NARL, thody tin gido ® Ky S FOWAL) thu n

trong shard 1 théng qua HashGraph va hai INVE trong t&hkAbce khoa. net chwng nitn

hap Rcé ch kyagk ! £ Ro@8  SIW ndth WY §liq8 LI S 405 fudE BByl S

cyp cao nijli RIStuydn thdng tin giao & Kdn Shard 2. Ndz GRSV G NR yYHoai £t A | K 2
Bob, 3INVE®R K35 | &  ¢yWKOAy Idtichwng ninhp RS We ky A . 270 tyoSawa

SWegA S yEIqEH caonlfi ot W = UK & §p/ldolinlit Shry  GoWwac

nhrn hip IRcga Alice va Bomo s< g i hai giao ® Kdy'S & K NR  vwn@@ st latr @ WOy 3
INVE khbtai kha¥h aga Alice, va cach khéc 1a t8 INVE kFuBob tai khdy/ ® te 4Wsau khi ndt

St qBhry  BcWAc bién npnt cYhai shard 1 va 3, nég A ch3 giao &h nuA diBém5

Lb+9 @JrL&5[ghd@hdui. BuniyA Or o0 A s ygcfiegb Qb B2y 35SWp Lb
S Wt thém vao tai khsh aja Lily thanh cong. Céansrui M hjp bjii  6rig.WidQ Bob

1 K$ Yy 3 sr@RsW ¥KRINVE khong &5 We thém vao tai khdh cgalLily doG myy 3 ¢ 7

S¥m b¥o thh nguyént cgagiao ® KX W @&p GonftsxgA (G Ksy3I odn2 NRf f o
shard 1va2adu X2 NEng pplafi  Enig.W

(4) Tttt s ki thng thdu
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vdly thuyd, chidy fOW& K| NRA Y 3 WSjh FOWES) B aja ccsgiadi@k noi

myng con va giao §h qua nyng con. Tuy nhiénft khé co trdsbb xdp tyt cYcac s ki theo

thwt” @ W ¥BY di8&x e cth chuydy’ HEB RIBKED ddhym dwil  dSriy, chang toi'sdQng

Yy § 68 $&p cao nl§jii dSG MBWtt trng thdega tft cYcac s kiy @ &y 30 Whla 6
yg ik $8xbsShhkEg icacgiao ®K Snnkdk O YK OK2 &8 PSpftdoli S
nhyt theo thwt . Vivié = Ot ® q¥ gdthg &c bh ghigiao &h quanyy 3 GBY S

S W s SHag thun oga toan s myng. @thdymA shard phan I§i théng tin giao @ K & W

xac niyn aya noé theo thyli G g yhu SHashGraph. K shard chn meli Y@ (iq Bdfu

nhién trén cung rat ItL) X6 KE Cac giao P K SMEnpnbeA Ot & ¢&xibe ySK Wy 3
khorg ppyA Ot @ g3t g S &S vy Bi(qSH 30K { | dz U 5 & dQiggino S
thwO  (HY yaBhan piris kiRa trong gu tric lién kk oL G NBy O GB gghihthy y ga S
t' céc giao &h myng con chéo, ching ta codinhfy”  Gc\Wng su3ah giao dth cho it c¥

cac shard. Gis rbng RRthrmg chwa ba shard. cac skiyyY S (¥t GoWip &b theot ng
aKIF NR® b KW2icadBytHY 3Nyildyhcho pac giaodh nsi myng con. Cac nit mau

El y K RWhyamIhila giao ®&h crossubnet va cac dong chodithwt giao dgh

qua myng con. Wc 13, b2 ¥ NJuc efi, N NJue B, M3 ¥  NJuc di. BRMing toi

s d@y 3 LIKWT HExpULIKRIWA & ssydd °WTiMk SA kifadgat M@ishard &
1%y Jft, Wlqua shardy/ T A kijd co s kija phQthucO @t | sf¢ kht PhQST™WoNg Hhh 5

HY OKgy3 G ybiAt lyvadh 81 Viel pigithue®2 Gt 2 oH GleduH OK WI
qua nén chiing tdi cha sang shard 2. ki?m a2 va b2 trong shard 2 khong@tiucc vao cac

s kiRa khéac. § kija c2 piQthucc vao s kiy R M n8duy§ua. S ki d2 piQthucc vao

00 OKNWHuyRS Wlj dzI ® 5 2dn Sangrshayd=3 T EVKaizé kija trong shard 3 khéng

c6 s kim phQthuce. Tdp theo, nd chugy’ & | y 3 diiKKIddEIWa chSyia sang shard 2
Sdii K dzjc 82Vva e2. Ou cling, tng suthwt cga tyt cYcac s kiRa la: al, bi, cl, di, a2, b2,

c2, a3, b3, c3, d3, e3, el, d2, e2.

42



G¥Ys rbng g su § &8 &8 be 140 va tng surong md shard 1&) . Viviy, su kg
LIK N yyn 1852 - GVYs rbng cac giao gh trén nd gidy (TPS)ya md@ myng con 1a , va
TPS giahainyngconld ® 5 2 HAGTPSda HashNet 2

g T 1T 6 6 p

"Q0 -
co C

Chang minh: T [giao dgh 4 ra trong nyng con bértrong lar)

—d ¢ Wigy 3
t 13giao dgh ¥ ra trong cac njing con piRf £ n® B 2 WG TP Saa fyng con bén trong
la:

. . |
Q ZNZ -
0 0zn?| 3
THng TPSaa cac nyng con piRla:
nQ 6 0 6 z 1 ZT
C p N

Chung ta coHng TPSga HashNet

W)= 6 +Q 6 =—+

T congtmO { N@ham fchai ga" Qo) iy KTY add) ck gia tRpnhyt. \Vui
s 0Ny ZngloNdyQ 6 g¥mvaQ 6 G Ny dR5 24n$BPSgk f Wl 8 Kb S G Ny 3
0 Ny Zngloblay/

5.3. HRLJ %8 Byzantine d a trén ham ngu nhién c6 thdkidm chang

BAVRF larei OdBHh@ &un d a trén thut toan ngu nhién c6 tllxac minh (VRF) va

thurt toan Byzantine (BA), ndgn ndiu nhién net s g nilO+ O 98 ggiga$ac nat

chwng nitn. BA+ w C c$HWe thi MA@ met phat. MG\ 1y& Asfe W SHag thu n, met srunat

S & S W chwn lam natchwng nhn nglu nhién. cac ndthwng nitn cé thdm quydn g i

Ot O TJHanfd @hYi tuan theo quy Bt tham chéu I[n nhau gil S Bekfa n@va con ga

DAG. Mii 1 K Ach@&@nfin &WE g i bei natchwng nitn iy’ RS trén MC, nithang
nhinscnhry  G\whly  &rdgWac nhn. Khigiao @ K nSKah hoji @t Onth W O
tyo lién tQ, cAc nichwng nitnsknhry  G\Whl  &rigWac nhn aga R k) thei. GYs

réng cac giao@h fhoyill 6yS3 K BY (KRS vy 33Dk \SiHgtjosimg ¢ a SUhEi

gian net phat cub cing. Trong nhy” 3 Sag\dyl nay, ndtchwng nirn sk nhiy” Wee phth

GKkWag ys5 &l dehingdmnSeUyK LE K IVETY 3R P ¢ N2 y Ing] KA S5 3
nat khong gi S T y3chvig nitn sxkhéng niyy  Ge\whty” & rig Wac nipn.
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53.1.Tyy 3 (HidthHun S

BAVRF c6 haifotryy 3 (iHdg thun:$ha thuy HR® thuynvad kidh. Khinsli y% G S
Sl Wy thuncudh OGHMA Ss5SOs YyIKBREERLEO OIPyEIVgsE S
SHag thun cuticing, ha® Ot GB yfffofig céhg net vong p tan thanh trén cing ret

kdt qu¥SHag thuy Hagthun d kidh), byt kdgiYthidi Hi§ b héa myy” K dag thun d

kilhnOs y 3Bty & 8 &8 thdS nyiS oW thund kidni Ny OR O STy @
cwngnty 1 Kt O ot @ gE iy A third ui Ging. 1t YOt O $TYy O
tham d ph¥tr c tidp hoXg gian td.J ®/VEdYS Ot Ohérg yityd S mjc 8 W NJue (G NW
S 5 ¥m b tryng thai an ninhga BA* w C ® /Emg hyp BAVRF\Oicung & Syii /W

SHag thun d kidy @ EaghNiy 1, g¥s myy 3 6 W bs mynh mx. Vui met xac syt nh/y

kXtyn congeo thdkhidn BA+ w Gl SFOWAR thund kid/y @ 52 -VBE®] K&t S

S WO H# thurn cuicung vaskhdng xac nhn sng myy’ 3 Bog bs Béa nynh mxd b K Wy 3
sau net vai vong, cé Ky Ny IHad thun $ui cung & S We xacip.

¢ NEWg bp 2, g¥s reng nyy’ 3 16 WY bs ydu. Kétyy Os y 3 i KoNadn bimyig S W
f W BAVRF c6 tH&yi fOWAS thun d kidn va chyn cac & nat chang nitn khac nhau,
nhiddz y K Hag ouySs SOV K Wy K dil iéy syyKIdN v v Gl SFOWAS) thun curd
cung, BigW Ot W qp ichiSthanh cac nhom khac nhau va cac nhiidiypkhong tha

hidp voA Y Kdird¢i tryhg thaihoyl er§o Wy KENGIBAVIRF S W tidh hanhSRh KE

O K 2h kBibyi HS3 &g quyd. Khi nyng tre vdtryy 3 (iHig bd hoeSnynh, SHog

thupn cui cling & SWjc xac | p trong met thEi gian ndsih.

5.3.2.CRy Y &iiqSS

Thuttodn xusnS We xay dy 3 (i N&my6t h@nindd nhién c6 tlixac minh (VRF) gh

mat t{p con ndiu nhién ga cac nat nay da trén tyng swga MG Y@ (g hi&n gia vao

SHag thun BAVRF. Xac $ticgamsli Y@ (qgS8 clry § WTy 3 ti 6 Wdgg tBng Bu

riéeng gl yrGvui g tring suS nglu nhién ga xwsSdnt VRF va mt 1th gieo ndu

nhién c6 tkdkidn chang cong khai. I8\ Y@ (g &Shdxacmiy K OK 2 /R Grnyig S W

cach s dQhg bRa phap gieo (seed) fig nhién.

7Y K y3IKOI ctchwGY /Ge2 éys =+ G YSaHuyddbsngoiwng. G NJ
(AIQ“0L YO (N i1¢dQ

Giatrp NG@i'aS WO ERh@uydhtbey 3 1 Ks | i OMAcBuUR I S WXDKERD, 6

@3 "'Okhong thdphan bR £ Wi sunglu nhién rdu khong bili 7§ Whdal 'Q Kt quY cga

btng chwng“ cho phép cac nitnaydil | Ks I O% yviig Wi khbaskedithaltay rdinh

xem giatRp NY Qs lierSdwti i (X0hay khongi (XNS We chyn ngiu nhién va cong khai,

iMNcgamG G5 4cHo SNk P35 A S NWWoah KudahGtrsj phan cong vai

tro, chfng Yy Y KW GERNAM gia §i met theA B ahyli YK G NP2 y 3 Higdzt Ny K

thurn. Wt YOt O 8 qiSdu §' ¢ hira thurt toan xusnSdE + &h x¥@m chang cé phla

y doichwngth O gy quydy KF & 1 Ks ¥ S i 4ri@®Kphyagkidt qudxsicga

hytth Ot @& gKpatthdhgquamy 3 t Ht ®bYp Widzwé i 18ct cuse tfn cong
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Sybil, xac sft can meli Y@ (g BiBg xusrda t 1thurn vui trang gucga toan bs nat. Met

y g & &%ui trang gwcao co thlS We chrn nhidu IS = i NP yt BanSessrusi Faalzaosru
fAV3 VB GSs g8aMn. Ndumeli Y@ (g S8 chn nhidu Ih, n6 % S We coiy’ K W
nhiddz y &g 8%c nhau.

5.3.3. HRLJ 8 Byzantine

7LY LIHY yiAYy F K . ljldat Eit NI ySknng/étebely /g sty 66 wocEn O K
va cung §p bbngchwngWdz G A s yingOThuyf Ban GAS Wt I4.J %pAyA £ Odk RhiS®

S WO H# thun Byzantine. Trong thitoan BA, n8f WSt Y LSEAEbAl AWSsnghhh

thwe quayxrsiu/ + O §B goiB pBY kidm tra xemmhh O ;&AM tham giavao quéa

trhh BA hRa tyi hay khongMeli (i Kt y K @HaSynetyinknabh Swa quydy Wdz G A sy
ch3n cong chng viénva sau khi nlfy’  §c\Wiong bamay, cacy’ g &8 &Sk Irp twekhei tyo

thurt toan BA. Qua trhh trénX.J 1%AyA Ok RhiSE Sq skt Mgy g &8 &éhos nhyit
tritimetvongS t Y KWK [ Whizthgd Ndi 2+ v .Hig belgikls yGIt G vi&kKii S
meli yY@ighge OtvO oMME s S rHKnD & phayifp twe kidn tra kdt quy bt

c mui.Meli y@iqSSkphéptham@lthSt Y LID Vi KiSAzh khitft2Y c& nat

Sdu vote @ £ yii S 8 W SHag thun.

Meli G Ny K y3Ng/ah thigdlzl § 2 i yWJ €i tham ia cheda W Wikizoalridiy, thay
viduy tricactryy’ 3 (G Kt A NyAsay @A a@Mdchinglia cdhdil K b §iFhsvn

3 A HgiY8 thidu cac §n cong vao R. Khinyy 3 16 W) bs mynh, thui G 2 t¥abo! S
rey’ IHagthun cutbcling c6 talSyli  AOW (i NP yid @ WD yelltft VIOO Oy & S
trungth O /& Wi tyo vui cung net nei dung. T2 y' 3 €ng Mvhay, it YOt O B @B S
trung th ¢ s« Sy FOWAS thurn curi cung tronggiti hyy G WD sigay &kHi &® net f g
nh/inat tyn céng.

45



Thud G2ty o Nodn o tky dviigliii cac cee tyn
O% v Angt W

6.1. Thyttoano NY wd &/ Ob ghgf f W

Thud G2ty oNY GNP@EA Yink KEH S s P8 v O KMy trongda hgabiy yyiS NJ
Thut G2t Yy cbhlnymathdacoly khaH anh ¥ thond BM c6 Se dai byt kEthanh met gia tr3
c6 Se dai ouSRhvangbh hD Yl K& yE) & Ky Q'S We qri 1al K & yalbidStiu, hayO 5 ¥ jcS W
giilagiatrdy NWe© o Nivtwic djathud G 2+ y neidh Yrén@Hinh 6-1

HASH Message

Wesssae M Algorithm digest

Figure 61: Hash Algorithm Schematic

7d68Ym b¥o chod  li3u khdng i K | v Bl&&kchainst Wiizac giatRkK £ Y 6cNgvmi d  1iju ge
hoXc ¥h ghi giao &h. D liuigiao ®K G Nb Yy . €®¢ (9@ KP N WerkicoW cui saukhi
tr¥ quanhidu Ith 6 N Y¢ &Ny thithong tin S& ctrirén blockchainsx c6 S W bisng cach thhtoan ra
giatr3d NYba | dz Sa&y H®Bftadréd NY tffabhemst chud gHn cac swva ch céi thdng qua rat
dyngma héariéng bRb (chfng hyy”  ytiOMY bitcoin la s dQhgdyng ma Base58).

HiRa nay, thyd G 2gng/t by nhyit co thdiyn cong thyd G 2+ y  §tlibih GROVERHKtz
toan naylam gy  ¢3nwO 6 Bhwe typ cga thurt toan 6 N Y (2n) xumgd 6 H KU, tia tyi thi thurt
G2ty oNY wingirdre 5Raheuy bitcoin khdngonan toan( Ny Ob ghgt i &bei
@ U d&cga d liju St rasau khi ding ham naghred 160 bit. 1 bijm phapkhahiu quy Sdchrng Wi
tyy Ob&nngt f W GcNIdd 1i8 St ralén. HRa nay,y 30N (i Eng GhK Wi n chung chundp
cacthyl G 21t yRu quRcd thdetirmg i S Wecactyn O & v Bng £ Wiiidn 1a chdu daid  1i3u Stu
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ragathud 0 2+ §4a06hRR T 56 bit. Ngoai cac . &ty R O & yad@t , inaMoyt cac ham

0 N$ W s dQng mng rai {f K MD4, MD5, SHA va HAVALXh c tdS b3yn cong A Ot O LIKWTyY 3
phap truydnthy 3 Yy KW LIKNYy GNOK OKS23 LIKNyl @l OKKSs@pad LKNY Y
Ss Il Kid2ty oNY NP yW ph kengt Gty yi N ySEXipasgRti dactyn cong

truydn thrwng.

Ccdty . f20T@KSAYYKWW AGO2AY S dhdgchud BE titosn SHA v & K & NB dzY
vaild thid kd (G dz&8 Yy K A sdy' mwk igkigmIrndbva cac d an Blockchaind/  Shiuéhdt Sdu s

dQng cac thu't toan trong chi@ thurt toan SHA3 cga Vida Tiéu chéin va Céng nghHoa K InterValue

s dQng Keccak512 la tiititoan @ W treA K finyso Wi SHA3. Keccak512 etm nhidu conceptva y
0Wgnmuivd KL Y 6 N Y& kéithurt fo&nAma hoa, wi thidk kdS T yYh, Bjikddith” ¢ thi trén phth

owng. Thul (i 2 Acd x§tWei Guido Bertoni, Joan Daemen, Michael Peters va Giles Van Assche vao

thang 10/2008. Keccak512 siQng dju tricbst bida tiéu chuly dfnh ¥ Ot O Ub véavti & dai byt

KEG Kt y K Gz ONI@ d&@is v, Thyt toan nay x ly rft nhanh, n® & Bung bhh 1212,5 chu

kEmQ byte trénbe X ly Intel Core 2 Duo.

b KW NPy | (UNEKYrEtYypIHu bga ojuSti@ic bt bida trong thut toan, mGA s Apc GA Y SW
XORvuir bit bén trongcactryy 3 G Kt A @O 48§ vt §& dS Mu 1600bit cling wi ¢ bit

cnShh saukhi hambanh xe'QS We th' ¢ thiva sawcunglalj dzt Gy K¢ N y i vbBdA Rk, S 2

giatr3p N VoA ¢ d&id lirdz Ura auShh &-bit co thdS We tyo ra sng cachXp qua 24 %h DX, chred

vong cud clngtrong hing suvong noi ¢ s khac bRotrong mG@ Ith I4.JS Yy K Wy shg @Fay 3 K

i KeWg Bp/lqua trong c&c cec tyn cong va ofm . Thyld G 2 t yjc cBwig mBikMa co céc thh dfit

viphan §it tnil ¥  @Knay pBan tth ma héaga bén ttwba khéng chotiy sy 3 YS OOl gop mu  Os
ydu bY% mrt ndo. Lgji mwO 6 fhwe typ tfy’ OO  eBniBnga t & (i phy tK Snif vi/thurt toan

Keccak512 1a%2°® 52 S5 X ~ dQidittiNiedn Kedzdk5E2 cé dchwg fitfy O gt . W

6.2. Thyttoan ch kychwg iicaccectyy Ob gngt f W

M Z
A
o e
pad > |.]!
0
0 —-!-> ——LO —-!-> —-!-> —— - R —_—
»
f f f f f f
Y
A
( 0 > » > - - » -
Yy

Absorbing Squeezing
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Thud G2ty &SMYbYo@smg diliRu giao d&h khongh3Sdu chyf K= yh&RhEAGhd SYm b
Sni vui céc cee tfn cong thay tll SHag thei trén d i vald K & y3a maShba hay khong Igi biud
liju giao @&h. Thyt toan ch ky subao dgin khéa cong khai, khéa riéngva cac cong @khac. N6 co
haicwO y Nygt@m¥acMgn sy 3 G KLY ¥ L ky$ewva gi beA € F W S IS0 khong
loyi & @t dhiltQthh f oBin W a thongS #. Cong ngRch  ky sUa ma héa thong tin tom
tH beng khoa riengagr e Wva truydn n6 ttA i B bing tin ntoh g© @ &b riilifwco thlgidh
Y GKSy3 A maiheagea knbacgng Endip (e Ot 5 dQig thiy 5toaR
o N Yo ré théng bdo nfy  fcWa so sanhwh (G K & y 3% @&, Ifu gBey nhady 3 K Qih nhifih &
nhry  GcWhoanchoh @t hRsWI HiSrong qua trhh truydn S Andu khéngi KW Os y3aKel ft
SHS Y Kk S 52 k$sued thdéc minh thh toan wn aa thongS # @ £ Im3¥o khong
loyib/li K& y3@ S A

Céc Rthrng Blockchain Ra tyi chqgydu s dQhg ECDSA, 6l 16 WEh ky suS \Bhg cong elliptic da

trén thurt toan ch ky DSA. Theo tiéu cho ANSI, IEEE, NIST vatt8ECDSA c6 ny 3 \Walzsat: A

tham sththmg nbyx £ @ Y K Iy K& khda i Bhrmg $wong njnhvayéu edz o Ny 3 (K& y 3
thyp. VIdE 9/ / wmcn cohmiOy KWGCyid HE aiNR yW{BECEZR4 b 5q cling
SebYomi Yy KW H{nlny@td AR {wd + 2 nig N ydthuft M&n tyn cong SHORfrhi?u

quY, thurt toan aga SHOR phujid d§ish quydt phan tach sunguyén by =32 S yhdlvgarit €i rjc va

cac Wy d®anmO | Ks | K Rayhay] cEctRéhmng rhaihéakhda cong khaitowg i tyn cong

f gMgt chqgydu bao din cac IiRthrmgma hoakhoa cong khai'da trén ly thuyt mynglattice, code [ p

trhh s” al@ d a trén ma khéa cong khtiéu bicu laa 09 f A S O 80 G$dn & & keérihRthrmg ma

héakhda cong khaiéu bidu 1aMQ.BYo mit McEliece da trén codefptrhhs al@z |y G2ty Y KW
hiu quthh toan thyp. HRthrmg ntmaMQd |l G Nk y KI A Lik\hdhyhign tiomglpyrK S| {0 K
vi h u hyn. Tuy nhién, thiu s6t o m[t cga n6 lahty’ vy K A 91¢lgh hatr#uy mahoakhoa cong

khai d a trén ly thuyt myng lattice co nhy 3 Wz wd$i N yHig n§it, th© 6 $hh toan nhanh va

1 Kt y3 3 A hhuInferValne § d@hg thut toan ch ky d a trén Iy thuydt myng NTRUSIigR51,

thurt toan th' ¢ hiRe qué trhh ocQthdy” K Wu: a I

1. Key Generationchy K | Awc"&/& Qrérkring'Y sao cho gl trong caaoefficientscga
"waQl WTowh@lad va'Qy, thh toan khoa cong khai F="@ 2 "Q(mod).

GYVA LIKWTY I wii(QIDyHED tHb W KY LIKWEYIO MUY K

+t'0 RO p&g0O MV pgc

2. Quitrhh ch Ki:
1) Chugy’ HSHASHg (K& 0B Wsdhuyy G KE YW S (K
@1Lan 02 GNPBYIwcEbvadow G LSutFénivind
Yg.
HO / Hved,8laniKEy @6 yaNyhaminy S
"FA1-"Fa2=6+126

PR E1-"Za2=0+RZ D

Va cac Rencgat ng mx o vawS We yéu éuph¥St w3 Odu KRa ISyA KB ¢ va nhu
K TR 2.
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00 WiSWR GNYK yKW &l dzy
i =" 6+ (modn)
lach { & s&tit bisng ch thé O beng cach's dQhg khda cong khim

3. Qua trhh xac minh:
Chupy h& o NY GKE KBY Bvic$l, aB)K

7 Wethht ch kyxadcminiH @t  Sut khda K6ng kh&D
0="Z 6 +"& (modn)

Thh khothg cach gi Ot Gw (S ) vaifi &, aH 0ArL-i b
42-0 Sduikhohgcachty KTY b2 N)X. 2dzy R (KW EidDkhang ghK 1 K& y =
1 & nSxat thc.

Chwng minh Bng s an toan ga thut toan ch ky NTRUSI251 cudh OGy 3 G WlhyR@tn &WTy 3 @
IEi g cho bai toand S O (186 nhjf Hong mst myng sunguyén 502 cluiu. \§y d 8ector ndsh nhyt

trong myng khong hp [Riheo thurt todn aga SHOR, thu toan heuristic 16 nhyt t 13.cyp sunhantyi

thEA B AR 6 piSwc typ thEi gian ga thurt todn NTRUSIgA51 1a khdhg vao 2% vivry InterValue

s dQng thut toan NTRUSIgB51 c6 thdchrng i thurt toan SHORYN congbsngld Ny K singtt.y  t W

49



Giao d¢hdn danh

Giao @&h in danh va Bo vRquydy’ N&A s ¢/l chifvié ni@ ng thusc thh cga tidn t3S 7% t . Tuy
nhién, c& loyi tidn ma héak thurt sthiy Y I @ XSphWi13gy BB S5 thidu hidi Nuy tkong
cac giao &hiy Rl YK @t N s ysthid WiSdils yhand M [Hi§ die® maShdavui cac
giao dgh khong lién & va khéng tleliruy tm .

Blockchain 4.0/ |y @n ni§ ng khai nRm mti vd khYy" N yoith bllcac nrilién kat vay 3 NS vir@truy
tin gre teh. Phéa blcac nrilién kt Os v 3 Ki®@di haifgiao &, khong tilchwng minh Eng ching
SWe g A dhShocung neli  EiTbV NYA vidd truy tm grne teh Oy Iokid@riet df liRu St vao
giao dth,d li3u St racga giao ®hth' ¢ s sx S W iin trong net trp hyp cac gia tR] Kt a@®m 7
bYo thh khodng lién k& va khong tkltruy o p, InterValueS Wi SNghap& R- 5@ ‘G Qb Bova Tt
ma nguyén tly i A 1@ M@0i Q. InterValue theo thit kd s dQig nghiém n
@ £0 0N £6"LR £0 SN £€"CQSABYm b¥o céc giao &h c6 thh chit.

7.1.Khdéa bim[ts d@gmet I4h

Khi § dQ/ 3 @ M#&héa bimit met Ith, met cXp khoa duy nfili /8 W dQhg cho mi giao d&h.

b 38Mg i tyo khoa cong khai et Ith tym theid | { KjkcleqlS  yEihiyn va et srung[u nhién.
VUi khéa cong khaiym th€i, khda giao @ K nSty2 T F dirgid dgh. Vivy, cac giao ® K & W
chuydy’ dScing neli  EiThhwh trén th c tdS We g A dhSéc khoa cong khaisnlly dHagrthei, chro
Y FONAhhr N o 6 thdkhdi phQs khoa ca nhan ot Ity dbwi tidn. KBy Ky @ liéi ket co thdS We
duy trivithh ng ['u nhién khac nhau trong i giao d&gh.

7.2.Ch ky vong

Ch ky Vong Ia chky k thurt sghi meli Y K 5 Tky¥eE 0 thid | 2 O & Ridnyfral Rong the
bidtKt YK @As ycs/ ty®ch & Nolc&ngba get ch 1 & S Ei dyAg Wy nhién, céc
vong la cac khu'\c hhh hyc vui nggyA g nh va khong co trung tm. Viy, ch ky vong c6 rat
SUWAzS AY KW 1 K ¥$hyirgiendeom)juilthh khong thdtruy g p mynh, v Nguyéntt & W
SHeh | & @ 5S¢ A tB3Mong Hhh 7-1.

50



Khi$ dQg ch kyvong, nettin nhby  ScWykzimeli EAWRGY 3 Y Kikidh tré@khong RN
bidi I A E€itling fx32i®. Vily do nay, cac giaokh wui ch kyvong trong tily’ 28t [at nhién
khong thdiruy oL @t G Ny RQ kin, say glaoghwtibch & @ @5 vy iR, pwy3 d &hi
tieugfld S& A ENkKmQD yEMfs izt i EAWRGY 3 OKENY Ky kdf niévong co
thdS We s dQ/ Adirnhchitieu gl S A ®

7.3.Bbng chwng khong kih thwe ( zezo knowlegede proof)

7d 4n chang minh kih thwe af ¢ KST SN Wd/SuwiSbei Goldwasser, S.Micali va
C.Rackoin1985ting cach yéu'd cho niA (i NAUY K ccHhfi &) tHaYtk ryGKtrine mo phiag sinh thai
co thdidi tyo YA |j denynaBeli G WO Y £ s tdi fbovel, kheo cach khong dphan bR 48 W
cho msi phan bRoth€A I A bwf. S G K

Vvd O TYh,dkng chwng tri thwe khdng cé ngth gne t  hthrmg chwng minh toan Re truydn thrg beng
cach gii thiu thh nglu nhién va by’ G WT y A vuiinbetQwiy dghg cé Bng chwng khong cé kh
thwe, Wy d8d vy dSec yA = B35 Agi Riéh duyd khong thSyli /8 Wdh thwe nui trong qua
trhh xac minh, 1a yu truchhh cth tranh. ZCash 1© NE LJG 2 O 8aNidiss ydQey iy chwng nhtn
bidi d&/m bYo thh lién tQ ma cac giao &h.

7.4.Gao dgh byo mrt

Ly G SNEActhdk®dSE&AW RI YK @t NRA £KI O MRSHKFm Hrdg it MonRro,

Ly G S NE | dh 8f5th avhiPankho& bimptvach kymet Iy dS+ widg yéu €udy RE YK Gt NA sy
Trong khi InterValueuse¥cthidy’ w A y 3 Hgi¥m thiduis t$n cong ro kthdng tin trong Monero.

InterValue 4.0 8th’ ¢ hiRa bsng chwng khdng c6 kih thwe mynh mx kdt hip viA ~ w A Sl ¢ /R W
cacgiao KB HHdy y Ny I o
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HLJ H&y théng minh

cong nghu f 2 O1 OK I dnyho ¥hiing Fa miSh3ithsmg phan §LJE 1 K & ¢rid, kiibAgylamsan

ROK &thcgd& OF 2 d ¢ NBgyhdy, cicthiA) Hij) MBvig mintmang 1tidy Y Noyiah. Hjp

SHag théng minh 1a cacLd Hy t th' cthi vih  OdukhdB kga thia thun gi | yEiThWa va

Yy 3N 0 t ¢ ghi@Ve tidp vao cac dong ma. Ma va cadehthun chvt G N2 Kby trs meti

myng Blockchain phan tan, phan tangH) H&y théng minhcho phép céac giaoth vatathuy St y 3
tincge ZWichragit Ot O 6sy R wtdghA mEkhdBgés OT |j dzt y GuNHzy 3
thrmg phép Iyt hox0  Odih’ ©tKi bén ngoai. Rllam cho cac giao¥h theo ddi, minh fich va khéng
thd&¥2 yaw

H7LJ HRy thdng minh €nh phYi c6 net s can king tinh dgi a s an toan vathh y Ny '3dQug. Cac
blockchains Wa tyi chg ydu 1aS We thict kd S Ty u,$h kidm s can king gi athh an toan vakhy

y Ny 3dQg R W nh nghyn chdcga met loyi hiLd H&y théng mintsin c6@ £ Sindkkong tlSYm
bYo tr¥f nghRy ySEAWRGY 3 LI 2 yiAg cadiiiu dudjiao dntkhdc nhau. Kh bV giao ®&h
trong blockchainbitcoin 1a net nguyén nfdz o Kwoa$ld HE63 G K & y Ay lamstydaghyp?
SHag Turingkhdnghoan chioh, viA 6 Bwe typ thyp va try 3 grig Wxd ¢ NREK 3 y X Wirodigdzl
Bitcoin, I&h thh giao ®&hnayO K Wl  ©gppbyt EAYY d 830 wd bYo mt. Tuy nhién, itp [Rah giao
dth Bitcoin c6 chO Yy Nyhgh chidda hzed thdiS We s dQ/ 3 dixdc minh thanh toanBlockchain
Ethereum IGtrs] cachsjLd H&y thong minh hoan cff K ¢ dzMd iy Bhh $81g ngdn ng Solidity. N6
lam phong pha thém ckd Y Nig’HALJ B8y thong minh va pkn ftn me reng cac kh bvh wng ding
cho blockchain. Tht khdng mayla hiLJ H&y thdng minh Ethereurtyi g pr Ot O v Jdz@n v T G A
an toan. S cruthe DAO la st vid Qnri tidng, v§y” d 8n toan trong jLJ H&y théng minh Ethereum[ah
Sch s chia & trong cay’ IHY'S drjc XaWd ng d a trén hgp SHag théng minh va Mayo Moses (MVM),

Ly dSNEI fegz8 OWYKWidllidphan gp oga iRthny 3 Widiy tithNa hGtrij cY hip
SHag théng minhTuringkhénghoan chioh va L) H&y théng minh Turingoanchoh nang ca®  I€i3 W
dung | a clRn gi a hai loyi hLJ H&y thdng minh da trén kinh ngtin va nhu €dz  ( K Wib o6, Y
R2 $& /8% can sng gi a an toan, cO Y N yadtgp vaL dki phi HjLJ Hi)) khai bao dutricn
khai, c6 mQO G &n toan cao va'§h vui cac bao cdo hlLJ H&y phéap ly. HLJI H&ytién tich nay kho tri

1 KA  Kdydz oW @g¢ 3 dpBat trida DApp wi logic pe tyLJ K Ty gL.J Ml thond<minh
Os O(HI Ny K Sdl. MjLRHB) kBai bao thh theo st Ay 3 6 &6 § d@BgwWrong khi phi
hrjLJ H®) nang cao theorst A3 YA Lijo & 8QigS W

8.1.H7LJ H&y thdng minhkhai bao Turingkhénghoan ctah
HLJ H&)y théng mintkhai b&o Turing khdng hoanoh cotriy” 3 srig W, ddirLJ 0 NUbpKwc &t S
thyp va mvO G 8n toan cao. N6 baoHn cac caudah va biu thwe booleart R 2th $usngdéd ng
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truydn thrng @a cachjLd H&y phap ly. N6 Gtrij cac phép toan boolean vatoars®> Opy 3 Yy KW f W
d liu. InterValue cungyp it nhidu mfdz GcWo sy d& Joiling § dQng hog s ST R2 S5
gy 6%kho trida khai vamO A @ [ DY & N& vai hiy/J3HR§ thong minh hoan tiia Turing,

ntcomO cBy 2ty OF aQugkcling i IO WA NY K LIKN YRRV (OK T Y3 | 2

i K& y By FiK WhS cactbyte.

bs &AW SJiEmst mKO 6 Bdn thwe Qthdwd IfLJ  § Nty dhiroSnet hjLJHEI (I Ksyd YAY K ®
dddang s dQ/ 3 SAIVR Gy 3  &né tnwgrFalué Btk nhidu loyi mlu hLJ HYythong minhkhai

bao Turing khdng hoan akh (M[u hijLJ H&y). Wt cYnh y 3 J&UdugigFEMam la ckn met m[dz  WI

theh va Sdn cac tham sJién quanvao. Cac miu c6 thdS We's dQng Ki hoXD /& Weh d [n trong cac

midz 1 Kt O {GtvidQvddRMLIHEIAY 1 K Yy I [(MAYK YKW @

0w O2Yy NI OO GSYLX (ST

EKIAaK 2F dzyAl 6KSNB GKS GSYLIX OGS 61a RSFAYSReE:
SLI NFYMY €O fdzSmMEZLI N YHY € O dzSHéY

1]

MXc du MO 6 Bhwe typ thyLJE Y KijMyHBRy thong minhkhai b&o Turing khdng hoan oh v[n c6
khYy Ny 3 v Nag anOO Iy N vy #y d yliRuWwentngoai hg truydn thong blockchain lién théng.

{ I dz SN®vdKyd l@ngdai. Nud lirdz GcW i bei Alice, Bobhd / | NI OI3@ KTy 3IA
kKidy Zdu®idy ft SgvFPhMKED OptyhBackyld 83 y KW bH I'bI bHbhI T
Kidy & 2duéiRn Bhic typ co thdyi ey 3 Ot G ngtb @ i=6.

wé AY RIEGF TSSRéI ww €1 A0S ¢33 £€.20£63 ¢/ FNYéE ddPd86
{ I dz S N gy m@ Ki@Qvdigkuo tidp interblockchain. Bob giaoth cho BTCur Alice thdng qua INVE

va thei gian giao & K 1&gio vao 20182-m p ® tethBIBWDS A S sFAlic¢ chuyia 10 BTC cho Bob,

thioracle BTCsco met hH& T (0 WiG vaBLJ HR)) sckeh hoyli @ { | dz x&B[Y  ScAEO®R &

.20 SThvad LI BSI 6. 8MAMg INVE chhh xac'd  ( N& Yy /ing WM T Ichuydn Wdn

cqa Alice va Bob. 8l Alice khéng chly M TOHthEA @BV i K Wihg, Bob s Wiy i
kho¥h tidn g i cga anhyy.

WEZNEST ©Ow
¢l YREZIS@HIET RRINI A OS ¢6 =

wé Ay RIFEGF FSSREZI wwé. ¢/ 2NIOES ¢8 = ¢£.¢/ FNRY | f
ET &3

EMNEBB 66 X

wélYyRES wwél RRNBAaAEY €.20686 X

wé AY RIFEGlF FTSSRéEI wwéc¢La9{¢!atow !55wo9{{£6 X
ERFGSGAYSE S
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8.2.HnyLJ H&y thong minh Turig hoan chah nang cao

H7LJ H&y thong minh Turingoan choh nang cadGtr Ot O £ 23A 0 32 i 2 debidphdp2 2 LIZ R
nhiduchw® y Ny 3 LK 2 LA HR\Y IK6Gg nKnb Yurirfghdng hoan ckohd ¢ dz8 Y KASY X Y5 (
h/nhidu kidh thwO  KSBI§h O K WT y Iva dildiyfyK d &d an toanK Tk quyf £ = yeph¥S 5 A K

c6 cac chuyén gi®ang raxay d ng va th nghiRm (i N&® dii¥o vRhidz Yy Nyagkhybom logic va

cung §LJ O dchr@dgigianiin, cac LI H&y thdng minh hoan chh Turing khdng cotih phitheo cac

o0& 0 csSagngma bbli UWSip dng neli O VOIKY ¥ KW DAicE dSgvirong jLd Hy

0Ky 3 YAYK 9 iKENSBImN6dhILY Ky thofdgidihh, R phYi g | meli  nhgWBas nfit

SY K w.MWmLIHEI G K& y et & thi Gasse\W We tiéu thQ]l KA @rg @n tkokg p

SHY 3 6Kih hoyt. SaukhihLIHS 3 (i K & y Fjc hodn yhnh, &&% cofiilsc S We trY Iyi cho nha

xuyt b¥h. Ndu tft c¥ cac khoh tidn gasS We tiéu thQi Nd\khi mLI HS 3 &I thic, tyng thai ga

hild Hy s« S We chugb vdtryy’ 3 (0 K tAAkvagadtiat thQs< | K & y At '@y

InterValue s dQng nst ngdn ng Ifp trhh nang cao mA  OW S = qcW £ £ alppatrBra = S

hrjLJ H&y théng minh Turing hoan &th. Moses 1&ngén ng objectoriented, c6 phong cachrp trhh

GWODY FKW WI @ { Oy U8(kBn diRdang $ho s.fi Alig fun cac nha phét tea Web di

chuyda sang InterValue. & Moses, cac aiO Yy Nog BJLIGHEI (G Ksy 3 YA Yy Koh OKWI K
Declarative Turin@® P y 3 dO ¥t thi &hiy @ ¢ Ny 6O yShiadae®&lue Advanced Turingp

SHag théng minh hoan cbh la HGtrj truy ap vao d liRu off chain. Khi cac&h bh wng dng @a

blockchain nhanh chéngareng, nhu €u truy gpd liuof OKI Ay Opy 3 pildfggFhong K+ y K &
minh Ethereum chhGtrjtruy gp d liu onOK | Ay edBnyhgh chd WIS N & ZliuRff-chain

KW | Kdery Fas cVcac d liukhongon-OK F Ay Ly (i S NdmK & diiTenyd My 3 0
thry 3 £ Whéan arN\d a trén k thurt blockchain. L d liRdz Yyt &ng oKl nff & O 23X Yy KWY -
f Asy djda dhan philgi nhun, yéu éus dqug LIRS G K & vy AESGY Afe/Méc the

vagp quydn truy gp d lidu.

w ¢ Nideé lirtoff-chain an toan: Mosesd cac giao thwe d ng 5y Sc\idt kd S bt diuy ap

d liju off-chain. VidQ giao ttwc IPFSth higp S W thidt kd SX biRi dufuy gp d li3u trén Hthrng

f Wdz phamnNtan IPFS.EBg cach ¢ giao e d ng §n, truy gp d 1i?u c6 thdb3hyn crd@t  y 3dz2 OT
truygpd liRu/chWwTy 3 GANGHY AS biln xung. VAo tlBA M ASs = Ly (0 Sidyld hgdzS Op y 3
hihny 3 € VWpban @riNga riéng mhh va xay dng trong giao thec truy gp d liu. Nhy' 3 §3I W
RGy 3 " tdWiu tioMglRthrng s tr¥tidn cho m@ mwe] N O Koc, doiS W YmSoYo chyjli  hgwil

li3u.

W gogd iR df-OKFAY |y {2¢tYyYacd 8hac@aheiOc® v IIKIiSuLdff-Gain,

Yy KWy 3 { K&y 3 c@ifazhaoltic SBYI3 (i K ke@K liRuSoff-chain, Moses Gtryj logic kinh

doanh mp ly. S phwe typ oga hjLJ HRy théng minh Turing hoan &fh nang cackhéng chnbm trong

f 23420 OK\WON6,Ima GoNIE Yogic kibh doanh. \Qdkhi sgin met hLJ H&y théng minh lién

lj dzI &h IrBphép, s hGtrijt cac chuyén gia phap ly I& thidt, ma khong tklS We cung §p bei cac
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nha phat trida chuyén ngifip. InterValue cungyt.J %8 dyngcyu hhh d' a trén quy &t c6 trdhGtrsj Sdu

f Wdzkiéh Kdac trong net nganhnghd cQthdR W dyng cac quytit ngoai blockchain.t® 3 O#%cOK S
CAc tai IRu nay, mLJ HRy thdng mimh nhrn ra logic ngip vQtrong khu v ¢ chuyén mén nfii RIS Tai

liRu trp trung trong neli '@ ¢HGye®wmon Qthdeo thdtdis dQ/ 3= R 2ra §¥y Nvyga mdd

th3d VA GHud #3u. $I6i chung, 'd lirdz R 2€i dimyWwung ¥p sx S WE xac nipn 1a an toant

U NV

8.3. MayYo Moses (MVM)

CYhaLJHE3 G KSs y 3 YA yash DEckrative Tkirlhd withJOWE thong minh hoan cbh Turing
nang cacSddz §cWAc nipn va th ¢ thi trong méayYo Moses. Mayo Moses s dQng ¢ju tric d a trén
y 3 Nigp. NB khong ckeé thdS T ySh Bk vRath' ¢ thiOt OundW va trhh bién dgh, ma con c6
thdcung §LJ 0 N ¢yK3 REW. Sutricd liu gamet MVMS | Yy 3@ OfWdn th3p s Y ti.R W

weSdNRY KY B tktwteSode ga Rah tid theo.

w b 3N piay¥H: MA Ith hiLJ Hy thong minh hoan tia Turing hoan cif K 18 tW ¢ hira, MVM

s<tyo meli Yy HNryayYe trong khu vO d$phily K @ bdmayYoBaody Ot O 1 Kdzy3 y 3
xdp khéac nhau, va @ Ith th' ¢ hiRa va hoan thanh mt hgLI H®) K& Yy 3 Y A yinkg 151 WHE whiT

j dzt G Nl wapop.I Ny E

w b Iy LK Wn/git: Thec € h u riéng gabe phrn Sdu phik - tigMn. N6 c6 e Yy Ny 3
G§WOYHAKW YyHRANGRE Oigc sy IdfSWdzG &K MYy 3 (A ydy £ RIK WBG) 821 §F K S

w | SRt Gh Sigwhja hjLIHET G KSs y FcphdnPuaciS W Ks y 3 "2 BINE of Wdz § NJ
w *Gy3 WOWHPSHQGEA a +dadicBsdup, hing swacachly 6y K

H7JLJ H8y théng minh Turing hoan ath nang caoS i 16 Mén dgh thanh bytecode WO | Kj& S W
trida khai trén InterValue va MVM co diit¥h va clyy tr ¢ tidl y s dic b Bj\ HRy thong minh
1 K & ¥ At kihiWéo Decuringative Turidgy” O 2 Y LIfjcSiiisg v& W liju giao &h trong JSON, ma
khéng thdS We nyp va cliyy tr ¢ tidp bei MVM. Trong may khéach InterValuex s6 nst trhh bién dh
cho hjLJ H&) thdng minhkhai b&o Turingkhdnghoan chioh, ndé s bién dgh hjLJ HRy thanh net
08 0S0a RBGWREIHB MO YK & . & i S O 2/R §p vid MYM SachiyS W

Hay xem xét e Yo vie mwO 6 Buithrmg @a hijlJ Hy thdng minh N3¢ cac cec tyn cong nguy
hidY £ a + gc thistWid Sdire thanh met sandbox wi cac chhh sach ldm soét truy ¢p ch chx. D a
trén vika th c hiy Y'$ @ng thh NIWRa cach ly §p tidy G NWY K K (ogsgtecdtle met danh
sach tby 3 6t/ c hira theo nguyéntit @  OX GuydS tri thiddz §c\W dQng trong sandbox ¥b
mrt cga MVM. MGA  LIK WY 3R\ Ksng ma LI HE 3 (1 K & y Tjc Réh ffaknghSw ndg
Sdhyn chdquydn truy gLJ d6 t Wwdg cac ey Noyliderskal Y 3jc tiidkd Va d liu trong
Yy IANGJ Bt 1581 £IWBaWEL Nhh sach kin soét truy ¢p ch4 chx cho Mm@ SsN difg tin

U &g.
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Instruction Scheduling Area

8.4. Tai khoh hijLJ H&y thdng minh va giao §h

¢ WOY ¥ Kiiv (¥ irong BECh2reumirong InterValuecd nh ngtai kho¥h ngoyi biénvanh ng tai
khoth LI H&y. CAc JLIHET 0 s Yy € Hinisdat B3 W €43 WR G yjas> dQS IS khai
giao dgh. CAc tai khth hlLd HS 3 & Rkn soét i céc tai khdh bén ngoai, Bng cach thc hira cac
phépgii t céc tai khoh bén ngoai va céc tai kb LI HE3 | &bl W&h ¢ hira hilLJ Hiy
théng minh.

HLJ H&y thdng mintkhai baoTuringkhéng hoan ckh S W nhiing vao d li%u aja cac giao ® K & W
khei tyo bei cac tai khdy © sy Yy 3 BetsAd@hg SdeundS§ihd O iduCkiSrang bsc cho giao
d¥h va khdng c6 khai fin vd tai khavh. Tai khdh hjLIHE 3 G K& y)@ bR d % K dStai khoh

S W tr¥ vd sau khi LI H&y thong minh hoan cf K | R@ I y O SijR tridh ¢isii Tyai XKhirShéh
ngoai va ta khovh hijLJ H) conh ngtryng thai. VidQ sUR Wai khoth token INVE va st AMg giao
d¥ht ngS We th ¢ hiy diSlacactryng thai gamet tai khoty ddlayi b/ls tach biRogi a tai khoh
bén ngoai va tai kh¥h hLJ HRy, suai khoYh bao ¢y Y i gaNma MM, khong tHii K |+ /8 W
saukhipLJHE3 G K&y 3 YAYK VN ycridlkha? BaK @/ Ky Sisrtoysl i ‘vda

y 3ONR Gy 30 S WWaff-chiaiNJcac tng thai tai khdd, O P y Bn thangtinva it Wdzd GliRid
blockchain.
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Trong InterValue, ¢ haijtophigiao dgh. Cac giao¥h (i K & y Bng 8 WoWIei tyo bei cac tai khdh

bén ngoai thh theo byte. CAc giadtth qi met hiLJ H&y thong mintsx thh phi bsng sruf Mg chreln

S Wt keh hojtd dUdyi b/ls tach bRogi a hai lgji phj hai midy’ 0 WTykEW G3 A+ DI a @t 3IAtd
9 (i K S NBda" d@gMong dju tric d liju giao & Kdittswmg nhjii O @ HEIRMNEDVTI Bac

kho¥h phitheo ma byte stubyte @a giao & K 5Shidh th(twe 1&, khdd/  LIKgplbids WEONDE & | dz Ss
chiing t6i c6 teleruShh giti hyn Gas va't Sey’ 3 (I Ny K diiEhphitai Rhio %/ @S Y Ridung & W

met giao d¢h @ma met hiLJ HYy thdng mmh hoan thRa Turing nang cao, trongje tric d liu giao

d¥h scco nli - EyNBW ERih @& MVM.
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e ng dQng va b cYnh

9.1.e ng dng

9.1.1e ng dng myng xa lei phantan

eng dhg myng xa ki phan tan d a trén cong ngRublockchainva cong ngRphanphrit H t &St S
S Wethh phan §jp, truy ¢p midn phivao bjt kKEmyng xa lei ndo, @t QigdsigBIN K cKo\bEi byt
KEtrchwe nao. Khacwi cac nyng xa tei truydn thrng, cac niing xa fei phan tan khéng c6 khai fin wd
may chy. Tt cYcac d liRu xa leA 8 Wi trong cAc may thh phan tanyBKEI A O Reyhamet OXK

1 Ks I {nkawyTHx88 b¥h cacnei dung.

M3A €I BONtin ramay thh cganh y 3 § A§tVbY¥h trong nyng P2P théng qua khoa riéngac
nha xut b¥h va th xumgd li3u trang web. Sau ngay cang codds YEEMY o p thisx co maet £ kg
may thh ch® trach nhRm f Wad# dyhg gacacnhaxdyit b ©@ / + O Yt & rpivplo/tiéng 8t (0 NHz@
cga byn s<bbili “Syieorbt thdng tintrang webm3A  yGEyA3  yilKnyhyt BT chang teSdu bidt, nei
dung trang web @a byn sx stmgtrong v6 sumay thh.

Midn 14 c6 njng kdt nrivei Ot Qi WEdgaBarg web, Bi dung ¢a byn sckhdngbeh myii @ | @y y
khi myjy 3t cHun, nébdung ga byn s¢ khdng Rxéa hoan toan, va ching $re nén byt di?b vui thd
giti Internet.

Myng xadleA LIK Ny chénywi Sa WEHAE (&KW Ot st khphy Kungytadyga myng P2P.
Byn khong éhthué may cf SAS Ny 3 1 & oV h ng gityndeth ¢4 tjo meli % $trirang ndu
nhién theo maHTML va xii b¥h né 1én may thh khac.

9.1.2 eng dng giao &h hjLJ H&y phan tan
7Y K ycadu@lding giao &hphan KEla met thyi M giao &h byt SHag. VidQ "XsuBEt Kinh"

la met th3i MR giao &hbyi HE> v T duggEMIngi | yg & chidn thbihg hog thit byi cga
nhém.

Cacwng dng giao &h hjLJ H}) khac nhau da trén InterValue co Sy /f8 Wist h3sinh thai win
wint p feyK @

w [/t O YK EednghdRScling §p tyt cY cac cong ngRndn tyhgtoan phth
w /[t QuayiKk K &dn Bhg: chugly HSjiao dRa mYi ticNaMung¥p cac hgi 6yS3 S y3Is y
ng ,
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w [/t O dykdphan EMIHR s byl Hi§, thid kdcac LI HR) khac nhau,
wMarket makerhsjLJ H&)y: cung §p thanh khoh,

w /tradér phan € mua va ban cacsiLJ Hy) khac nhau, canéng mi ro va thu hji nhupn.
9.1.3engdy 3 vk W Waz { NJ

[ WA f 'Wap Initdtthg chiGn (1 K Wiabri khdi, cunggp dih QO T/ od6 Wdz d (il
riéng X Ca nhan c6 #xuyt b¥h d li%u cga g trén chud. D atrén d liju ca nhan khng Hyndn thg
nay th ¢ hiRa viRe thu thep, chia ¥va quh tr3d liu phi fp trung, bsng cach phat te cac Igi DApp
chuyén ngtpe. Ndn t¥hg nay /o ra nst hthrng sinh thai cho @ Waliz1iXh phil §p trung, tei tQ
chia $¢ qudh trav.

w divty 3 WdhiRuphantandl G N y £ ived, G NJ
w /eBytéhg chilGh K Wit§ing enyg an toan, cé tdme reng,
w ehh3thrng th d@ng.

MQ tiéu @a chud sinh thai d liu fon 1ahia th' ¢ hdaf Wdzphari\tn va caeng dng phan §p quy
moé ly @ | &,yehu@ sinh thai d li%u fun c6 nhy 3X0Sd$ A a laymérSchi@ congesng truydn
thrng.

w  WKN yiEtrnh,

w YKN Y #reng,

w bNg,3 O

w WKN Y 3h lfjgio &h,

w WKNY dathR A
WKy Ny 3 YOKA i NJ
w !y d2tys

w 1@ 6 /i sut,

w GTn cy cao,

w G Hdn b

9.2 B Chh

9.2.1. Phéac tho bri.cyhh
Nh ng bucthhchihcgl Ly G SNE I £ dz8n kythupw sn@(2) elnyg dQog i chih ie reng; (3)
Céacwng ding phi tai chhh. caswng ding.

w datRK thurt s
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Cécbri cshh wng ding chih @a tidn t3k thurt sy K W BRhatAvanh tai ¥ cqa bén ttwba; 2 Huy
Sengvwmt cey AHG

we ng dng tai chhh ne reng

Cécbric¥hhwng dng chith @a cac I§i tidn t3k thurtsyy KW &l dzY ™ ¢ KIGeehgwng t Y OKS
I 51 Suyfts{T ¥ bYo tai oh, tham kYo ngan hang, %o hidn.

w /whg@ng phi tai chih
| KNY &Swkhés Bt (EHR), viDNA, Time gi¥ myo
Internet of things: Qbh Iy chud cungwng, ChiaXkinhtd QWA f & nagly 3 f W

BYnquydn IP & g/A G NN ¥ Nwsdn,RKEcHRY va truy tin hhh W K X 7 NeyR A trifu &, PRan
cyp quh ly quydn k thurt sru

D%h WQcong eng & Gido qr: Kdn toan cdng eng, Quyn s dQ/ 3yt, ® &n phic 4i cong eng,
7Ny3 1é& GK&y3d GAy 3JIAt 2 R

Caowng dnhg dQthdirén met chuGh Yy KW a I dzy

Tai h Yo: Tht bYi NB  OU T Ak B \Whatkeong tr ¢ tidp,

¢ Ky K {dkizh: TEaRh tai cho &h thwe, gri API, Bb hidm t[p trung, v.v.

Tha thup n giao &h Yo mri YXi 7/10,\& byc, v.v.

Giao ®h ngy/i v Y  GHiNidin23, S

Giao ®hxaleA Y b Ks Y OfyBienshrinhowmy dz S

Chia ¥kinh td Khuyh kheh phan phi nei dung (CDN), Phan chig qu¥hg céo.

9.2.2.Th ¢ quydn gao dgh tai % th' ¢

w '/ K chung

Chyse h u tai $h va tuichwe phi lp ky thong tin tai 8 d8¥mbYorsy 3 O T  |j dzRoyhongdis R dzé
th’ ctrén blockchainClgss h utai s SNy 3 %8 tréddloCkchéindi. & Teo lindmlkqyydn
xac nlyntyo ch ky chung trén thong tin phudld & | dddZ] €& NJ Sytai et O S

60



Financial
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welfaer
Social
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tion ficate eveme
I
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Communic Internet of
; ation things Ir
' g Sharing P
economy

Hhh 9-1 B c¥nh aga chud
w . f 2 Ogn@vkl Ehing che&ru

Hia ti, chang nifn suS We dp dhg clgyddz OK2 Ot O vy 3 v K MitisshgeHigdigh y S
Y KW { K yRTYBER, ching khoan, Bo hidm va thanh toan, v.v. Ning nganh céng ngR nay cung

cyp met byl er§ $h d a trén xac th c danh thh mynh mx, met hoyli eri§ tr c tuych chg t chriva

ching hang ofd atrénch | é 0% A

Trong quyn xac th c giao &h tai $h th ¢, ching t6i c6 WS Ny 3 whgentrOBCCYA O T ljdzZt y /!
7% ctrirén met blockchainii WTwhg wui khéa céng khai. Khéa cong khai néyT ywag voi chawng

nhin sui WOwy3H @/ T |j dbckmngudk sk tRugedrunay. Danh thh sucod thdS We xac th ¢

midn & cwng nitn k thurt siuS We xujt b¥h trén blockchaid  { | dz S5 ' cOiRyg yEN yids Al el K
thdng tin tai $h trén blockchain bao din danh ntx tai M, tén, tng gutidn, chg se h u, quydn va

thong tin khac va chugn cac wi dungth cthdS WO O T |j dh glydr(phé diiyk

9.2.3. Nin t¥hg d¥h wQdu Igh phan §p
Céc nut tisl cga ndn tyhg dgh vQdu I§h hiRa tyi l&:

(1) Hthrwgnidm tin: Thl MMy du Rh hRa tyA € £ df [Rdg pdrdvd, vidQy K W @ity Y
VKW ¢ NALN ROA&2NE 5V h3 BdukighIoadot liut tiedrudSdhd s ¢S NeO K
kinh doanh va q¥hg céo, va khong &Sy bYo tr¥f nghRY  y&l ting. Pbh hHd ch&
nhy3 yTA 1 KtiqGuan/viitrodg niiidz GNP 1a g¥ myo hoxeb3muachusc-S N &
lamet iy d8QthdkhiOt O $1t v K ¢ @ARS W ety Oy Killa i€ng khong o7
duy trilsji Eh Ity K Ty Bn tg n@y thh nmst sruf g fon chi phitrung gian thay vijo ra
cac®RhWQduRh i KTy OK2 @8 di byAK by XEdgESungoL Yy I W
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(2)

3)

Du Rh (i K&wgy RuViRe tin kidn cac dgh vQva tr¥ nghRm I swag G A yE ngivanphi hyp trong

ma chuydy’ S A Jul§bphYi riKsoat thong quastloyi GG Ksy 3 GAYy 1 8&gked f Asy
hrdz @t &b RgiY inyfo Beng nhidu cach 7 du nay §it trw thei gian vanhwe nhri. Lam cach

Yy £ 2dbys tm SWethéongtinphapveinh y 3 §iAMMNvanhy 3 SawdK y KW
byn? Khong chda s byt tija - nghién ew cho thjy 56% khach dugih muw co6 théng tin ca
nhanK s I GIGYE A sy j dzt v K T8h S thiy BnesxGoviti K AMGIROngRidZp t

SYo, trong khi 74% ¥n thyy b3gufly ry bei nh ng gE tréi qualdng phicho vis nghién ew.

/It O LIKWTYRHcondkdi Rah , Kbbg nhohg & chg quan- md hhh tm kidy @t St y K 3 A
ryn n.

Hi”u sujt blockchain Céng ngRblockchain trugn thringhtdz Y K \Aigidk guydt Bthrng tidn

t3 hiu sujt cgl Y sEnglkKowWg thlS + wdg cac kh bh wng dng th ¢ td 7Vi diRa cho

cong ngidao A (i O 2Ekhg/crRAGK Y\bYy giao &h m3 gidy. ETH dkhoY¥hg 25 giao &h @

gidy. Cong nghblockchaintruydn thring khong tllhGtrsy met th3{i Nag du Rh toan ¢l ton

Y KW. @

Theo quarSdm o Ot O (i Ny K HBGA yftchih e 5EX tYhg d&h \@du [Rh phan

cjpd atrénch@congey 3 LY GSNELF € dzS yKW al dzy

H3uthswg nidm tin : D a trén cdng ngRublockchain ching toi Buqua s khac bRb trung gian

ndn t% 3dk& nritr' c tidp "3 W tiéu dung duth va nha cung§p tai nguyén duth. T céc

nha hayO K Rh&u Rh, hdng hang khéng, €t khach §y @4 phdhig, ching t6i xay dg

met hsinh thai &h \Qdu O K (i NB y 3 ' dit\sfiy tHAc, ylbdn vaekhdng. D a trén
céngngh’h/jLd HYy thdng minh, cac nha O® K hRlu Rh, vé may bay, ¢he khach §n, v

S WO XS$ui INVE. Cac nha cungjpctai nguyén duth khong pbi try byt kE khovh hoa hag

y £ 2dgi¥n chi phihgjii cr§ ma P  IEiFdMg s dQug gia thylLd K Bgs  FewWgh WQ

i KTy ®

Théi quen duh: InterValue kt hjLJ yEEWg wi nh ng tr¥f nghRm va ddh \QS%, LK WTy 3
S Wt ca nhan héart nhji e WBtrabeA | L 3 5 led quydy] OA Oy SGGES S
mi YAd 7535 f L[ntlktéryalde éDgi¥m ¥ lqupinld> OK 2 ELJIRNG khdny 3 W
LK+ Xngay Gac &h WQva tr¥i nghRy %6 LIK Wiy Bhgiak phu hp vui s theh coa

h3z  giBNg co thlSY hoXD X6 ticNW tidp thong qua dn tyhg. Ngoai ra, InterValue
khong dl G Nk y OlddDva S liydgl yA t (i K jodva gith & vir®ds 3 @YA CFiA S
di?a th ¢ S vd tr¥ nghiRn théng qua céc giaogh s dQug cong ngRithdng minh. InterValue

trp trung Kt nhidu vao vRe ca nhan héa vanly 3 & &g Wa tui co € theh va s theh

G Wit Sdlam cho théng tin vadt qu¥ phu hgp nhjit c6 thduInterValue s dQug nhidu fop d

li7u bao ¢in b Y K X Y&nd, hathNdwa nkidz Al 1irdz | Katy®ra Bt bwe tranh

hoan chiah wd "cusc chdn'. Khi iRsinh théi phét trda InterValue sme ranhddz K Ty OK2 Yy Kz
thuth trL) YA WRGYcIRAS W £ & BKKs&GisbkhiBu dd chn ke va ty  &ngvers

nghRy Opy 3 y KW {KI YngBsihh thdiia oA A Hpdintdt\idlge. R

Hi?u sujt blockchain Du Rh chi@ cong eng InterValued a trén cong ngRblockchain 3/as
dQngthurd G 2dgyhuys 5 1dEh c$hirmgiao ® K Yy K Yy K Kty t831 NEK N O K
du Igh ton trén thd giti. Du Bh chud cdng eng InterValue 's dQhg Rthsng bl HRy khai bao

thdng minhTuringkhénghoanchoh. Cac HLIHE3 G K & y Fc thoxhpinkit  Sw\vcau fah
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221 SEy | K 4gSivpyng ¢y L3 PBATI rigdyig t@ip phéap truydn thing, HGtry)

OtO LIKSLI G2ty .22t SHyimvavan@anLlIKSLI G2t yI f Wdz G NJ
Ly G SN I fodzSnst$nb kA kinkh doanh njinh mx, khuydn khth cac nha cungyip va cac

Yy Kt fyoingdohwd Ot e(khahhang Mo c6, tham giavaojy 3 Ly G SNk [af dzS Gt
f Wdgngftrwy ¢p vao nyng. InterValue c6 tHxay d ng mst myy” 3 wifghd nhidu nha cung

cyp s« tham giavao rdn t¥hg nay. Nhng nha cung{p nay bao #n tyt cY m3i thwma khach du
IRhscmume S8 LIKWT S § BEAPK I Rulpyidnglzcac smg\d S s Y 3 nghiRed

@t Ky a. G& nha cungfp co thdeung §p hang hoa va g§h WQcga s trén myn3 W W

khach hang trung thanhaa InterValue, Yy st MY HANNVE. InterValugio ra not givh

phép duy niit cho th{i MMy du ®h d a trén INVE cach nyng hbéa cach mh  €AaX\E Y

nghiRm va s dQng long tin. InterValuesO K 2 LIKESdihg yrab$hi long tin ¢a hs trén ndn

t% 3 dg¥m gi4, hang héa va kinh ngni th c tdOp y 3y Kdong tileknh 3 &3 W
RGy3a 1Kt Od [/ K¢ ysHdurptin sdatnBidzLIK  {(IA ¥ riyldavin trong khi

mang i cho nha cungftd @t { Rl TayAd (KKAdz SiKdgng tréyf EMG W hanh trhh

cga h.

InterValue s dghghthrmgdéSt y K cHhitd = SOs  yEKYWE SAAVGOKRE Wl 2 R
nha cung §p hoXc tham gia vadthswg khach hang trung thantoi hy mui cé thdcung §p

phthhHh dduy A @ OK2 LIKS LIwOIKyg K 33 shtbHhnd eAd\iak &h thanh cong

th' ¢ s - khdng pt 1a cacgi¥ SRh, thong tin tdp th3hoXD St yKwe @¥Atbn. Pivh hH

Op Yy Fc tB8 Whira theo cach thwc theo ng i K Edzy 3 §i deing/ Kha guagW® va

Sdu kiR, P¥h hHbnay xay dy 3 G NB Y . £ 2 O] @K AgE 150 0pASEDRS W S

| LdhBdz ScWnh Shhd li%u hoan chy K didz7 k& Os y3IKek tt YOI O ot
Y Ny ImyA A K Tyan t&13 6 &ltiyf &y v& duy trid lirdz  cWhc th c v ng chet, khong

giy 3y Kdwndry'téhd hy S | Hf §i. InferValue §o ra nst huthsng danh tdy” 3 RhS

f Ay 3dtigbhipd liudanhtdy 3 @t o6dnain ictd c48 Aha cungjp. InterValue

sx co thds dQng Al trén chG\ diBu thip thh c¥m va siéu d liRdz dBhrsa chhh xac pi¥h hH

Os tAsy |ljidzZ y Of&icécgycgafcacnla cupgfit)y & What hanh cho 1@

met hLJHEI (1 KS y Ijc vebgAK  LSYWi SNE | £ dzS Ot (1Ot @WHiwis y 3 G Ay
meli L O St¥Wuén Blockchain. ¥hai th ¢ hiRa met giao dgh vaco kiy Ny 3 G NRy 3 Ot
kd nd G NP y 3 ilhwD ¥sg thdnd rhinh @ phat hanh cac trhh keh hgt thanh toan.

7ddz yt& Os y 3 Koddkhoh thanh ikéh dho haYUgp sxY K Y K K4y Ot
quyK Ty du/rigdai rahz sx cung §p mwO G Bai longty K Tyhh (O R 2 § BaWwhangva

nha cung §p.

Cud OGy 3z Ly GeShidhImbt dri NSV A A N3y N3 = duélkh @n hanh

bongtidy” 28 & . Chiang tdi co ddidang quh Iy vat Seng hda net phth tun thh khY dQhg

gi atyt cYcéac ttRi MRy ma chang toi hyii er§ veimeli @@ lidu loy ScWp nhttr' ¢

tidp vui tyt cYthh sfn c6 ga nd. VRa phan §p nidm tin aja ching téi cho phép quy mo vaskh

YNy 3 ViguiAs f uvakVy Ny dnSah i NHzy 3 (i K LtEYVRing ©doa@ khiyod W
caccachmA OK2 RKW3Dolri) ¥pkva cong ty co #thu hat S trung thanh ga khéach

hang.

Sxe myy K Bngsau InterValue lind tokenINVE. ¥t c¥ cac hgili 6§ trong nyng xoay quanh

INVE, t hhh thwe krei thgy las dQng lamphiva tai s Y8 bYo, 1a tdn tROK Nyfc s S W

dQ/ Adnsianh ng th nghRm, hang héavaghvQd S 2+t y  €hg chd IBng/trung thanh.
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Lb+9 &AL ddAIMW@ma met ndn kinh dbdn v ng, khi manhu cu G Ny 3 sdy | KA
Yy F&dung va nha cungyp tham gia vao RAsinh thai.

9.2.4. Giao &h autwe tai 9 BlockChain

D atrén cdng ngRblockchain chiing 6i s« hia th' ¢ hoah3sinh thaiblockchainvd giao dgh autwe tai

s¥h. Chang t6i cungyp mat ndn t¥hg giao &h an toan va thpn tika cho cac tai ¥, cho phép chy s

h utai A K dod vubthong qua tai ¥h. Mua tai 8 d6yi /58 Woxe (i N yhé gid trRcho cAc tai
shcotdy  E&rngw

Cac nhdj dz& NaByhKng QihgXp s thidY Fh W gia tr3tai sh, thh hip phép va thhsinh hi

cga toan ks hith/wg, vahi?a th' ¢ héagiao dgh quydn Uji crutwe thong qua VAa tyo goi, niém yk va

tyo chud cAc tai §h chjii JhgWwao. Ching t6i sdQhg blockchainSdphat hanh tin tk thupt srucho

giao dghtai s¥h. Giao ®h co tkdS Weth chragiaclgss h utai sy Gt WeK&E WB oA &
gi | ot o VKL Hz S i wWo

M Phan chia vai tro

- Chgse h utai oh: niém yd tai ssh va ban tai %/ dBay qu. Sau khitais/ SowWem yd,
cac quy BD &IV (i Wig % 3 We cong bu Sau khitaiy/ SOV ot Yy ys (GWTy3
VUi vide ky hLJ HRy thdng minh ga hai bén theo cac qusD X Gt dy thkchi@ t S
Sey 3 {d&KiRy Sgc\kEh hojt

- /Tl dz yakYy Xi $WO Y 8ui ySIUh InYIAEMY, tai Sh aga chlgss h u piA 8 W
niém yéttrén chud tai % dfh’ ¢ hira thiY 36 K Bgi¥phongli nhurn vagia triai ssh.
Hs, c6 chit khyu céc giao &h tai $hthyld KSBEWGtr/) qua trhh nghién ew.
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